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(57) Abstract: A novel hemopoietin receptor gene (NR10) is successfully 
isolated based on a sequence anticipated by extracting a conserved motif 
from the amino acid sequence of a known hemopoietin receptor. It is con- 
sidered that NR10 occurs as a transmembrane protein and soluble protein 
and the expression of the transmembrane receptor gene is detected in a tis- 
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receptor molecule participating in immunoregulation and hematopoietic 
cell regulation in vivo, is useful in searching a novel hematopoietic factor 
capable of functionally binding to the receptor and developing remedies 
for diseases concerning immune and hematopoietic systems. 
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mmm 

iS^^x^^S^ifiB^ NR 1 0 

mm±CDmW&frZm^fr(D7T5>i)—lzfrm£tlXU% (Hilton D.J., in "G 
uidebook to Cytokines and Their Receptors" edited by Nicola N.A. (A Sambr 
ook & Tooze Publication at Oxford University Press), 1994, p8-16) 0 
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:n^>, G-CSF S GM-CSF, IL-2 T'ifetK ^fe^^JSffl Izmittm&fititi 
IL-lh LIF, IL-12 iztinz.x±m^7°?- K >^©fi£ft*;b^ >, 

ti fz SE#J £ * "J m L T K £ < © g ^ 1$ 9 D - ~ > 9" £ fi T ^ 3 ( Mat the ws W . 
et al., Cell, 1991, 65 (7) pll43-52) 0 CtlC^ Lt^ *^>^m±Z 

(Dmmmmmz^n^>^f-—if(Dmmm^\i >£^LT£^-f\ -€© 

Cti5>©«Mt4^Di/>^±- Hz' (JAK 3r±— t?) ^©^^±©^^{4 
li7 7^ U— ^ wW^T-Jfo^£*iTy:^3&©©, ^©ffileJttte&S D^S 
(Murakami M. et al., Proc. Natl. Acad. Sci. USA, 1991, 88, 11349-1135 
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^48£?§p&U #C Trp-Ser-Xaa-Trp-Ser (Xaa iiffi&CDT ^ ;i)©57;;| 

f#£tl&o itiSTJfc: IL-ll ^gft (Robb, L. et al., J. Biol. Chem. 

271 (23), 1996, 13754-13761). (Gainsford T. et al., Proc. 

Natl. Acad. Sci. USA, 1996, 93 (25) pl4564-8) RXf IL-13 (Hilton. D.J. 

et al., Proc. Natl. Acad. Sci. USA,1996, 93 (1) p497-501) &Z(D77°£i— 
=fc D mfeZtlX^&o 

itlfCl:, Trp-Ser-Xaa-Trp-Ser 7 (WS^^— 7) £ 

s y^^v^fiRT-pcR^o^tcj; ^mm^wmm^un^x^tzoV^L, 

Z (D^ — y §3-b*t§t'j37 7l/^f F tggag( t/c )nnntggag( t/c ) (n (iff 

nomm # ismmtttm^t, ^ cii g/c M^n^f ©is ^?>if ® 
t * © it ( * £ msu -r & z t &m #> x m m x & ^ tz 0 

fcttl)^^>f§M^©Sfi$3-Ft?) cDNA ^(-*)^©1H^JA S 
a^nr^o Ds cne>6DMHi3 J; D ±13X^-7 yij J d— v 3 >$> 5 ^ 
& RT-PCR l:J:§77 'J-->^l»t'»©Ii^0Tfeof; o 
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7 X y-fflWfiai^Ot WS tf-7j; D 1 3-2 iT^ym±mz.i&M 

n > > -9- ^ IH^iJ £ tfcl* b *gJH, ( Tyr/His ) -Xaa- ( Hydrophob i c/Ala) - ( Gln/Arg ) 
-Hydrophobic-Arg h^ofcT^ ygglE^'J (J^T YR 7 hffiTZ ) ^l^t 

££#Rjf|gT<&ofco bfrb&#£>, d© YR^- 7(iM'LI)^n>t> 
+^IE?'J^»T^Tt3&©Ty:&<. ^O^E^— 7^=i— h'-rSJSaie^J 

©it^;foi*&m^£i;:sA,-ei^o tot, ^n^^^^u-->^©^m^^ 

S/W 7V ^•k*-y3>©fcfe(Z)7P-7*^$)^oli RT-PCR ^^mtT^y' 
^-Y^-J; bT. -©T ^ y^IE?'J©^:T£=i — K rJI^^^" U ziyyu*?- K£ 

WF^iU query) hltffll^, 3>tfa-^±T®T-^<-7vt^Slt$ 
^h^JIfrbfeo HPIHc GenBank © gss, RZF htgs ^ — £ ^— 7s IzftT 3 TBlastN 
tfc*5£x iti&©g^n^tf^>^#^©£fl7}7^ y^IH^J^SP^h bTffl^ 
TlDStiilfe^ MtL©il^(zi5V>T^, ^!&©&l&t4*n 

bfco l^±©f&fft£cfc t)nf— N 1 ^n — >©#rM^^#^>g^fc8lK?£=r 
-KUf ZtmmgtlZt AIE?iJ£|5j£U;i©^1H^£NRlO h^bfeo 
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- £ l£sf Lfzo 3ti?.77^7 — &fflm t fc 5' -RASE RXJ 3' -RACE Mth 

^m«s^^ti hj^M cdna v—zwmt LT&zt£5ztiz£y), 

C 652 7 * y ft S «JSIRjiM^g#:£ □-KtS cDNA N NR 
10.1£JMffiU ^©^SiB^ll^^Lfeo IBJBtic 3' -RACE (DmVoZ.&^TXT' 
7>f7gSfti:I^ilS cDNA^P — > N NR10.2 ©#8t{z*)^Lfeo ^©jg 

§ L £ NR10. 2 fc£ 252 T X J Wtfr ft * RJv§t4S^«M 6 * 3 

— FTa£fc#Rftfe"Ta&*£i:*&»fco nrio.1 a— &*Kg± N mm^mmizm 

^-7, «f*]^^v^7 u ;WE^^H^-r§^#x.^tii) bo 

xl 7 N <^^tlT*5 D*MWft^ z B^"ai^>^#:^=i— K LT 

^©f^s ££>fc: NR10.1 N RZF NR10.2 (D^ti^fiiz^m^^y'^ ^— by h 
RT-PCRffi£, «-t hHI§S*©mRNA UT:fc£ ftV\ il&fltf^?© 
fgMmt&mt^^Jcis Mfe^CD^-t MOSCOW 3 IB^MI^ SVs 18 

%mm<Dmffi&&zte-Dfeo rt-pcr fcctoTii^ftfc&ttjtte^fc^ nrio.i 

S15NR10.2 *ti?tHZ&m$}te cDNA WfM-^rn — ltffll^c^f>7n y 

t4^s^T^h[5i^ic N rt-pcr Mt/©^a^M^*c ft o^o mm 
Ltz±T<Dm^&^xmmmz-fem(D&mfr^&m&t>tifc: nrio.2 
c**u NRio.i&sUjim mms ii, «^ ^M^tt^T^fgiji^ 

^fPW^yu NRIO.I ©^£fiORF gift 3 PCR ^n-~ > 

^fc&l^T, NRIO.I ©flfr 1 jg&#&SLfc£2£IE#l£*rU 662 T^y^f> 
ft3MIIMil§^§{*^6£:3- K1~£ cDNA ^D-X NR10.3 «Lfc 0 N 
R10.3&. NRIO.I hM69(:MLTl^ChA^, NRIO.I £; f^©$l#££*- L 
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fciLt©<fc5& NR10 (Dl&&fr<hs NR10 fc££#:ft^tu ^V^i^Jfil,«f|@5{3 

m^r^mm*^*^ fa m^whmm^u%% 

(1) TIB (a) frt> (d) ©^TtL^tI3«©DNA, 

(a) IE?'J#-^ : 2, 4, 1 7 £13*4©:^ 
- Ft^DNA„ 

( b ) MWm^ : 1 s 3 N 1 6 7>(zS3«4©m*ie^JO=3— K^£^t?D 
NAo 

(c) ia^j#-^ : 2. 4, i 7 izmmoT^ ymmmz&^T i^l<& 

yitIE?'Jft>e>&£s lE^'JH^ : 2. 4, 1 7 ic§3*5©T^ 7l£IE 

(d) ie^JS^-: K 3, ^fc!± 1 6 {Cf3*©^SIS?'J£ i £>&3DN A^ h U 

h&^fTFTvW :7U *y Xt^DNAt-feot, SE^JS^ : 2, 4, 
1 7 £|3fi©T^ y^IE^'J^?>^a®SS^^t^{3|5|^^seK*33- 
KT^DNAo 

(2) IS3W§:2, 4. 1 7 (zIB«©r ^ yKIE^J^^^^SS® 

(3) (1) £fcfct (2) i;fB«B©DNA##A£ft;fc^*--, 

( 4 ) ( 1 ) %fz\± ( 2 ) £fBi&©D N A^^Rlfgic^-r^BK^^ 
(5) (1) (2) £|B«©DNAt J; D =t- K£nSS6K3;£& 

^73- b\ 
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(6) (4) iztmmmmm^mmL, mmmmm^rzi^(D^m± 

(7) (5) iz$zm(Dm&mtm&?%ih&®*x? v-->y-rz%m-c 

(a) (5)iztm(Dm&w^tzi±^(Dm^r^ Fizwimum&mMz^zx.m, 

(b) ( 5 )izmM(Dm&m£tz&?(Dffifr^7'?- f tm&umtcom&WiViL^ 

(c) ( 5 )izmmcom&M^tzi±^co^^y^- Fiz^Tz>m&*tj-rz>fc& 

(8) (5) \ztm<Dm&mzm&r%%iV^ 

O) (8) iztmcDtttfct, (5) izmm&m&m&^mtizt^mznz 

3dh£^tfs (5) t3fB«B©MeM©t^mxH:«iJ^^ j3iV 

(10) lE^'JH^ : Is 3tfciil6 t IBiSC^IE^J^ ?>^5DNA*fe 

*|g0J§fcJ:. frM^tf^^gmfc TNRlOj ^^«-r^o GenBank 5^-*^- 
*M/f, i5^tF5'-RACE^^3'-RACE i:J;5SWS*^ *i?PJl# &§rM 
-\-e^^^>S^3tfE^ NR10 ^[Bj^tW-r^Chtz^JiJb^o NR10 (DmW 

MMmnm.m%:®tem&zzi-}!-r% cdna ^p->§ nrio.i «s 252 

T'^yitA^^^ql^tt^ftaSfi^^-KI-^h^^^n^ cDNA ^7D-> 
£NR10.2hLfc o £fc, #$g0J3#^y\ NRIO.I cDNA <D^±M ORF ©#&t£ gift 
h 1" 3 PCR £ n - - > ^ t *5 ^ T . 662 T X J Wfr ^ U £ *E0 WIMMMS^« 
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KT£ cDNA ^D- XD^SORF ©#gf {ZfigJ^ I, C© cDNA ^n — > 
£ NR10.3 ttifrZLtzo 

NR10.1 cDNACD^SIB^J§ie?>J#-t : 1^ ^ cDNA idj; D K * >;1 
^107^ y^iH^J^IE^!J#-^ : 2i3^To ££u NR10.2 cDNA ©J^SIE^J^IH 
?U#-^ : 3(1, ^ cDNA t J; D n — * ^ ^ ^IE?!J£iE#J# 

-if : 4(Z^-r 0 NR10.3 cDNA CD^XIE#J£IE#]#-^ : 1 6 £ N ^ cDNA £«fc 

NR10.1 MLTNR10.3 cDNA^D — >f±. iHlhzi K >?£fgJ3i^:£ir 3 T^'n > 
fc^o £fzs *(DljUM<D%.m£Mte&^Ttes NR10.1 hNR10.3 cDNA^n-> 

&mm<D±foMm*&mL, £££i^-©fm$ju#> \**mm-tz>t%z.t>ti 
So -^s MMmmizm^xits mmmmmmmmriz^t^ b ox i 

($C{@©i&»t$T=- yg?^ifc©Bfc7Kt£T^ y^iz^< N Pro-Xxx-Pro lE^'J) £ 
Mltl^C^iP^ JAK dp^-— fe*©^i§r#^giJ£ti3o tot, £ftt>#=7 

RT-pcRs^fflv>T€-t bmmiz&tt %Mfc^%mmffi*mnLfz^. m$tl 
tz±T<Dmmiz&^Tm&mz-fem(Dmmfr^&m&t>tifz nrio.2 at^pc 

fcfU NR10.1 &]$A'M8U ^ 11^ ^£iMtc&^T^fgJj!£^ 

^cDjie^m^i^saiti, Rum.m&®m$ti2>&(Dx&-Dfzo u± 

±§ENR10 ^W^Ricte:, g^©/foffl##££;h,£o NR10.1 #flf§8§L 
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^VgiStl&o tot, NR10 ?>J*?W&Z<D&to<Dmifn.m : ¥-%ftZ1ZiSb<Dmmi3: 

ULtz, nrio <D^Mitzti^mmm^(Dm^tifzmmmmiznmmiz%mLr 
RTfitt^^^n. z (Dmmmm^m-r^^b lts nrio mmtmm-c 
zomz Lx^m^ntzmmmm^m^mmm^cDi^mifi^mx^^o 
£<biz$?i nrio ^mt&Mm^j}^tLfzmM(Dmmmm^^^^m^(D}Bm 

-J5s NRIO FpW >*^tfRl»tSSejls NRIO 

7^>f NRIO. 2 &^-f M^ft:^ LT NRIO U K©Pfl^J^ 

it©^jffi^^^ nrio #i§#-rs eM^^^^-r^^©^^©^ 
nrio *>^?mtmmmizmm-&?>^?mz&*3?z>o z(dxo 

4^>^It^ 00*.^ b h NRIO * w^Rt3ttJfoT£ffe©£1&©*^P^ 
* W^K^t h NRIO * Wi*K©££##$i;ii3o ^fiBJiz&^T r^fg^ 
C^j fcBu Mi:^§^>/^I^ ±IBNR10 ^>7i^H^|5]^©»^^ 

fci, BMft#£ft&SH$g& (Hashimoto-Gotoh, T. et al. (19 

95) Gene 152, 271-275, Zoller, MJ, and Smith, M. (1983) Methods Enzymol. 
100, 468-500, Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, 



WO 00/75314 



PCT7JP00/03556 



- 10 - 

Kramer W, and Fritz HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel,TA(l 
985) Proc Natl Acad Sci USA. 82, 488-492, Kunkel (1988) Methods Enzymo 
1. 85, 2763-2766) &££ffl^Ts b h NE10 ^>^^m<D7K ^itlt^^ 

mxTzzhizk *) t h nrio *>^?ntMmmzmmte?>^?M%m%!iT 

h NRIO ^>;^f©7^ ygtlB^'JSz&^T 1 fel<l±«lScD7VS^ 
ILfc75 ^@£IB?'J£*U b h NRIO £>/^K^#gftt|^&^>;^W& 

*m%(D NRIO MaH^^fg^t^^gSHhLTii, HWjCi&s IE?>J# 

{is 2 {i^Lt 3 o mmr, <t b »S L < l± 2 IJJI± 1 0 MT©7 ^ y itf 
Lfc&<7X IB^'J#-^:2, 4, £&fc£ 1 7 ^ J g?IE?iJf3 1 2M 

\lk±, £?£L<fc£s 2 fllM± 3 0 MiilTs ct L < li2!W± 1 OfHi^T© 

7$;m&Wmvtz%<D^ 1E^J#-^ : 2, 4, £fz& 1 7 iC;rs£tl3 7" 5. ;WMZ 
m*(D 1X«2M1M±, £?gsL<&s 2lW±3 0iW^ =fc (5§ftb<(i2f@ 

7&&7*;m (A, U U Ms Fs Ps Ws Ys V)s ^Tkl^T^y^ (R N D N N, Cs Es 

Qs Gs Hs Ks Ss t)s mffim.mm*G?z7$;m (g s a, Vs Ls is px imm 
^mmm*m?%7z.;w. (s, Ts y) s ^n^mnjii^w-r^T'^ yg? (c, 

M), *;^>HM7^ h*Mii§tt^7^i (Ds Ns Es QX J^^WfUJ 

ijt^-r ^^nt (Rs Ks h), j%mm^mmm*mTz>7*;m (Hs Fs y, w) 

(M^(±v^-rn*T^ ym<D-x^mm^miT)o 
fcib\ fe§7s yigie^jt^tr^ ix(«isfia©T^ ygBM©^s ftsns 
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?R&*(D&®¥ftfe&&ffi%TZZ£&T-e£.%\t>tlT^%> (Mark, D. F. et 
al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 N Zoller, M. J. & 

Smith, M. Nucleic Acids Research (1982) 10, 6487-6500 . Wang, A. et al., 
Science 224, 1431-1433 s Dalbadie-McFarland, G. et al., Proc. Natl. Ac 

ad. Sci. USA (1982) 79, 6409-6413 ) Q 

t h nrio $^nzm.v>?x jwmtn : 2, 4> sfeanjcix 

Mimm<oT% ymmmtmna^titz^y^^MtLx^ mtux, t h nrio 
$>^?M*^t$m&?>^?'m&mft>nz>o m&*>^?m±, th nrio 

tti^o m^^y^^m^mt^m^ *%m<D\L v nrio ?>^?m%?- 
h*-r^) dna tm^^y^ kx&^ y^^m.^u— kt£ dna £7 u— a#— gc-r 

*^©^>/^KhcDib^(3fvJ-^tl2.ffe©^^ LTJi, #iJxJ^ FLAG 
(Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ), 6 His (b 
X^v>) TBM1y>t>te% 6xHis s lOxHis, >f > 7;b^>1fM*^ (HA), bbc 
-myc ©»rK\ VSV-GP ®Wrtf\ P18HIV cd»tM\ T7-tag, HSV-tag, E-tag, SV40T 
tKmoimfr, lck tag, a-tubulin ©»T>ts B-tag N Protein C (DmfrmcD&ftKD 

^ifcco*? wi^ffh Ult GST (Wft>-s-t>7>77i7- 

fe\ MBP (x^ b-^$g^>^H) ^W^ti§o 
#>;^K£=2- K-rs DNA £i&-£r<*-e\ dti{3j; DaHM^nTblS^-DNA £^gJjl 
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t>tl1tfk<Dftte£LT&<s ;W 7V >&ffi (Sambrook,J et al., M 

olecular Cloning 2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 198 
9) &fflmTZX&1fimfe>tiZ>o IP*k UttStiil bhNRlO 
*u-YTZ> MkW.n {WS&m^: Is 3, Jfeiil6) & b <«©-S3£* 
£ N Ztitmm£(Dm\,^M%m%$.LX, ^DNA^f) t h NR10 *>sV7WtWm 

b h NR10 * K-f 3 DNA & b < ffifr & 3 DNA ^ U 

XiT3 DNA A« KtS^W^R-Cfto^ b h NR10 * >/^K^$tf£ift 
W^K&i;7c:£IPJ3©^ >/^I!:atti^o £ © J; -5 ft ^ 

^-9-^ ^©at^pa^— kts^w^r) w^n^o thNR 

10 ^>^^H^3- DNA i:ffl|5jt£©SO cDNA IDA^W^l^ 
b hNRlO^W^K ^^i^£^ft^>^}f£z2- K-T*DNA*#ii-rs 

42°C. 2 x SSC N 0.1%SDS &mf £*U U £ b < & 50°C, 2xSSC N 0.1%SDSTrS 
3o tfcJ^lffg; b<&, h 'J >^x> h^ff^lf^ti^o b ij > 
i?^> Vtemfttlt, f?iJx.«65°C, 2xSSCSr>"0.1%SDS ^ti-So £ft£> 

Z>o -fib, a/ 7 'J ^ f -y 3 >©7; h 'J > y x > y-Cl^it §ii hit 
;W 7"U #W-tf— >s >C*^t, b h NR10 ^>/^R£n — KfS D 
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NA (SEEJ*-^: K 3 N Zfztel 6) ©IJ^J^g£*C^j#Lfcr^ 
^jtfc^JfMlSU f^Jx.«\ ^^7- fe'ailSJ^ (PCR) &£*iJfflLTgft©D 

na £#g|-r£;i^&Rrt£T-fe£o 

NA #3 — K-rst h NE10 * W^ftfcJu at, b 

h NR10 ^W^Ii:7^ y^IE^'J^^V^T^V^ffi|5lt4^WT^o^0^©^>^ 
7ICI±, fc h NR10gaH^at^t|5l^T'$> !K ti^mm^: 2. 4, 

L < & 90%li(± N $f,t»SL<li 95%^±CD|5l— t4*^fo * >^K©ffl|5j 
tt^r^^Ti) ;£itK (Wilbur, W. J. and Lipman, D. J. Proc. Natl. Acad. 
Sci. USA (1983) 80, 726-730) l^mM^T U XAC Lfc#x.fcf=fcUo 

b^U^#^,f#^ti^^>^^K^s*^BJ©t h NR10 * W^H(IB3Wf : 
2, 4, $fciii7) £|!pf©«fE£WLTi^RgDs *%Wt:^ti-5o flfl* 

©T^y^ie^joN^t^^^-^^^in^n^o ztzs 0s* 

#ijx.fc£s (Von Heijne, G. Nucleic Acids Research (1986) 14, 4683-46 
: 2, 4, 7 (D7 * SMMimz&WC, Hi© Met 3214© 

Ala z-ztrnfezntzo Ltzft^T, *mmmvm^ 2izmm<D7^ymm 

mz&^Xs 3314© Ala frt> 652 14© Asp ST A^ft^gfif^^t &o IBJlt 
t> IE?!l#-s§ : 4 tfH«6©r * y itia^Jt^l^T, 33 14© Ala frt> 252 14© Val 
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IZ&^T, 33 tfL(D Alafr£> 662 {i© He Iti^^^iai^t^o 

##§H8©* W^l^^- h*T3 DNA(#|;£fc£IB?U#^ : K 3 S £ 

ffl V > T is m -r 3 £ i; # T* § £ o 

nuftvmm*. FD>t->itii77^^ -x a & tnz £ sow u ist^ - 

H^^tTV^ffi^«©ttmt)ic^L,^M^^ NR10 ^>;^St:^t 



WO 00/75314 



PCT/JP00/03556 



- 15 - 

^Ftutit 0y*«x i2^!i#-^ : 2, 4, s feat i 7 c^^n^ t ^ j mm 

tit ioTfc&^o 

£^ «BJ§&, *?&W(D* h*-T* DNA ^^T^o ^bj© 

DNABU lllf;J;oW^(0^>;^icD in vivo ^ in vitro C:fcJt3£B 

ftfc cDNA 3 A\ A DNA T* $» S £\ fb^^fiJc DNA £ ^ 
< fiE ift©Jia£iE5ll £ * t a DNA * n § o 

*§&W(D# >rt9R%9eM\sT^Zfflm& D cDNA 7-f 7*7 U — £f£M U #£B88 
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•J *W -J? — 2/ 3 > £fr O Z t C =fc !> lit £ £ o cDNA =7 <i 7*7 U — fi&Jx. fcf S 
ambrook, J. et al., Molecular Cloning, Cold Spring Harbor Laboratory Pre 
ss (1989)t:fBtt©^?£fc:«t t)HSEifr *>«kv^ UM© mk^^y^ U-£ffl<^ 

^hjcd dna mm (mm* mm^-. k 3, g=fcfcti6) ic^v^T^u^ 

DNA£i^fiScU iiLTfflV^T PCRSiiS*fTV\ #$8HJ§©*W* 

m^-HtS cDNA £i§fig£-1±£^ i:£«fc t) lit 5 d i: * Rlt6T*fe £o 

f#£>tlfc cDNA£:7°n — LT^y ADNA^ U— ij— 

SS, ills J»S(0iJ;L«3P3l. fl&S8&£) mRNA £i£igtiT£o mRNA© 

&*0©;£&U 0i;tfcJ!s ^7-^>jffiSi^(Chirgwin, J. M. et al., B 
iochemistry (1979) 18, 5294-5299 ) N AGPC&(Chomczynski 3 P. and Sacchi, N. , 
Anal. Biochem. (1987) 162, 156-159)^c J; D ± RNA ZMM U mRNA Purific 
ation Kit(Pharmacia)^£^fflLT£RNA mRNA £*HKT£o QuickPr 
ep mRNA Purification Kit(Pharmacia)£JlV> & Z t iz £ t) mRNA ^a^HMI" 3 

f#e>tlfemRNA^5>5Mte¥^^ffl^T cDNA ^t5. cDNA©^fiic(i, AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kit(^-fb^xH) 

^xftsztb-c&Zo £tz, if-mmmizmm^titzr^ ^-m^m^x, 5' 

-Ampli FINDER RACE Kit(Clontech K)& «t T>*^ U ^ v— If ®||RJfo( polymerase 
chain reaction ; PCR) Sffll^fc 5' -RACE v£(Frohman, M. A. et al., Proc. N 
atl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, A. et al., Nucl 
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eic Acids Res. (1989) 17, 2919-2932) lz Ltzfi^\ cDNA ©-^fifcfc cfclFit^fr 

m^titz ?cRmyQfrt>B&)£Tz> dna mft^mmL, dna tmmt&o 

LTF/fS©*im;L^^-£s)SSrr£o DNA ©^SiB^lfcis £^I©yj 

££s *^BJ©DNA(3^^Ta, SgSEfc&ffl-f 3*f±©3 K>G£fflMJg£#j£ 
LTs cfc D^ii^CDSl^SIE^'J £l£ff t5i b&T~%% (Grantham, R. et 
al., Nucelic Acids Research (1981) 9, r43-74) 0 £fcs *|gBJ§© DNA 

f$m&mi££Z>ffifc^J&* 'J3"7^l/tf K^il^ft DNA 7 ¥A > h©Jf As 
U>*-©ftJPs mtfe=i K> (ATG) ^/X&ltltn K> (TAA, TGA, Xfct TAG) 
©lfA^#3M:f £ft3o 

##gBJ§© DNA fcL 1E?'J#^ : 1 ©J«iE?!j t *5^T 523 £E©^S 

A^f, 2478 &©^XC^£>&£ DNA, IB^JS^- : 3 GDJgSIE^Jtd&^T 523 ji© 
MA £ 1278 (siOlS G £> & 3 DNA, £ «fc U<WJ#-^ : 1 6 ©i^IE^J £ jo 
i^T lHMSAA^ 1996 f4cDJfi3£AA»e>35:S DNA^^TSo 

:£^BJ3© DNA &£tzs IE?'J#-^ : Is 3 N $fclil6 t^fJfiaEiB^J* £ & £ 
DNA ^7 h U >yx> h&sfef^TTvW 7*'J^Xt§ DNA T*fe Ds _&o±|3^ 

mn<D?>^?mtmmmzmm-&?>^?n%^- kts dna &^t? 0 
^ h u > v x. > h axil ^ & nfi siMiR-r a c 1 #t g z> 

tit. 0iJ£fc£42°C N 2xSSCs 0.1%SDS^W^tis 5? * L < i± 50°C S 2xSSC s 0. 
1%SDST&£ 0 t < (is MX h 'J >yx> h^ftWf,^§ 0 

l^FiJ>yx>f^h{l ^J^.{i"65°Cs 2xSSC^IF0.1%SDS^#if f,tL 
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£ 0 ztnb(D0kmz£\,^z, um*±tf zmizm^mm^m-tz dna 

^tftl^o ±I3<ZVW 7U ^ XT£ DNA L < fc*53S&ffi*© DNA N Mz. 

l£ cDNA X &m&fc DNA T* o X =fc ^ 0 

^0S®DNA^#A^tlfe^^^-^^#tT^o *£PJ3©^ 
^-^bT&. ^^*fflJ8Sl^Ii3^V>T*^B^©DNA %U&Lfz ^ *^BJ§6D^> 

(1?iJx.{^\ JM109 S DH5a, HB101, XLlBlue) ta^X^mizm^^Mmm-t^ 

tz®^ -xmmxmm^fi^timcD r 0 rij ^^t^H^^tife^M 
©ssfeatfc^ (#ijx.fcfs (r>t.^>'j>^>^ h^^-^^u>, * 

^P7A7 — — )]/) \z d; D «JT! § 3 J; -5 &»J»ffi3il£^) 
fc^TftH^Kf&JISJi&^o -<^-<D#iJ^ LTiis M13^^-, pUC^^ 7 
^— > pBR322, pBluescript, pCR-Script & b tiZ> 0 $ifz, cDNAOitX 

^7D-->^\ tj7JD££}b£Bfthb£ill^ ±f3^*-©flil£, ^ijx.«\ pGEM 
-T\ pDIRECT, pT7&£T#^tf£ft3o ##gBJ§©^ >^/7 M^^BT & glftfcjs^ 

Ji<i^nS«fc-5^±fB#SS[*^-o{a^tz, fs^£JM109 s DH5a, HB101, XLl-Blu 

e tt¥(D*mm£LfzWi£iiz&^xi±, ^mmxmm£<m%xnz>£o-&7°v 

pg^y^ i ac z /n^E-^- (Ward Nature (1989) 341, 544-546 ; 
FASEB J. (1992) 6, 2422-2427), araB^n^-^- (Better 5>, Science (198 
8) 240, 1041-1043 X T7 7n^-^^otl^ £ hti^nSKX 

$>§o £©«fc-5&^* — £ Lttl ±IB^^^-©ffeic P GEX-5X-1 (Pharmacia 

r QIAexpress systemj (Qiagen *±M)s pEGFP, i; fete: pET( 3©£§^ 
& T7 RM#'J* 7-^'$Mbtl^ BL21 b^)^ tt^o 
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£g££-£5^-£\pelB v^;H2?iJ(Lei, S. P. et al J. Bacterid. (1987) 

169, 4379) ^m-rtiitxuo m^.mm^(D-<^ $ -<Dm\it. mx.\^itti 

*©^J1^^^— (^Jx.«, pcDNA3(Invitrogen*±S9 pEGF-BOS(Nucleic Ac 
ids. Res. 1990, 18(17), p5322K pEF N pCDM8) N MMSS^^O^ii^^ 9 — (#ij 
xJS TBac-to-BAC baculovairus expression systemj (GIBCO BRL ttMK pBacPA 

K8), MVomM&f&m^?*— an^pmu pmh2), m^o ^ jixm^co^m^ 

9 9— (Mz-l£, pHSV N pMVs pAdexLcw ), H>D>)-f JIX feM^mM^? (M 
pZIpneo), ^— (#iJx.«\ rpi cn ia Expression Kitj (I 

n vitrogen*±*O s pNVIK SP-Q01), 1fcWm&&<D%m^Z $ — (0'Jx.^\ pPL60 
8 N P KTH50) ffimi^fi^o 

CHOtt, C0S«, NIH3T3«^©ttMJ^7:©^m^g^h Lfe^{z(i N 
«rtT«^^-y-^^^t^^rD-E— 9— N f^iJx^ SV40 7°D^-^— (Mul 
ligan^, Nature (1979) 277, 108). MMLV-LTR T U ^E— EFlarn^-^ 
- (Mizushima , Nucleic Acids Res. (1990) 18, 5322), CMV7°D^— 

H£iJ (^^vX G418&£) ^J:^TOJTt^=to^^Mtt^ 
#ij;t&\ pMAM, pDR2 N pBK-RSV N pBK-CMV, pOPRSV, pOP13 t£¥1$m? tl&o 

ti*i^i:-r^>^i3(i N M^M^^iifc cho mmiz^n^mm-r^ dh 

FR*g^£WT£-<^- (#'Jx^ pCH0I&£) $#AU ^ h hb^r-fe-h 

(mtx) bmmz^zjim&mf *>ti, »fE^©-}itt©^ii^g^h 
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mQ(DW.mmm*m^?$- (pcd&^) T'BmmmTzfim&m-fbtiZo 
-^^^jix (bpv) mom^cotfD^m^^zt^x^^o z^iz, m^mm^ 

3yFh7>X7i7-^* (APH) ^^>*:>— te* (TK) itl£-?s Xm 
W*y->3->?"7->&X*Vtfi/)l h7>77i7- t? (Ecogpt) v 
tKDiiSjuii (dhfr) XLB^m&^tsth&TZZo 
-7^ »©£#:ft«fPJ3cD DNA UTIt #|glE© DNA 

— pAdexlcw) h D^-f;!/^^^ — pZIPneo) & 

^(D-mm^m^mmt, mmiz^xno^tt^mx^^ (Molecular ci 

oning ,5.61-5.63) 0 £te[*J^GDtS:#teu ex vivo &T&oT <£k in vivo&T& 

* in vitro &£lf in vivo©jg£^#& 

3o in vitro ©M^i:ttll IM^m^fMir S^^^Jl^lfflfla^^fflT 

^§CJ:^T§5o »«^LTiis BSfLMIffl^s mx.lt, CHO (J. Exp. Med. 
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(1995) 108, 945), COS, 3T3, ^a:n— v N BHK (baby hamster kidney), HeLa, 
Vero, m^mmm, MZ.t£77V±iy*-ft^)\sm&fflB& (Valle, et al., Natur 
e (1981) 291, 358-340), & 3 U£H&*BIJ^ mz.&, sf9, sf2k Tn5^^n 

ti^c cwmmtLT&s mz, mRm&^%Kmisfz cwmm-c&z dhfr-c 

HO (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) -P CHO K-l (Proc. Na 
tl. Acad. Sci. USA (1968) 60, 1275) ^$f?g(3^T^ d t&T* § 2>o ftlM 

^(D^^^-comxi±, #ijx^s u>i*j^>^A& deae 9 s h ts 
^3t--^u^v-A dotap (^-u x'ww M±m) zm^tzism, ^ 

^Jiil -n^T^- • 9rt1ih> (Nicotiana tabacum) ffi* 

^BiK^LT&, its f?'Jx.fcfc\ ity #D ^-te;* (Saccharomyces) I, #ijx.fc£\ 
it >y d 5. -fe ^. '-teUfv-ai (Saccharomyces cerevisiae), ^ttilk ^Jx.{^\ 7* 
X^;i/^r;i/^ (Aspergillus) ® N 7X^^fJW • — -ff— (Aspergill 

us niger) ^^n^tiTV^o 

-xmm (e. con), f?ijx.«\ jmio9 s dh5 a N hbioi mt^m-f^n, ^com, ttm 

atit><DMM*B$}t-rz> WAlzX DBSfell, ff$H^m^ti^«* in v 
itro-r-t&*-r^^h^ c k!9^>/^e^#^ti§o igUtt, £r£0©;^i;£££l^T 
3a#t^o fllitfc^ LT, f^J^«\ DMEM N MEM, RPMI1 

64o s imyiz&mT2>zt&X"%%o ^<Dm, (fcs) m<D&.mmm?t 

wmTzztbT-^zLs m&LmmmisXb&Uo t&mmovnut, ^6~8t& 

^©WIL^o iim, m 30~40°CT*^ 15~200 BfP H 1frl\ iJJltJSl; 
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in vivo ~e*>sV7n*m&£-&2>m£LT&, Mz-lt, 

LT&s t^y, x">^, ^>£ffl^3d^#-£^3 (Vicki Glas 

er, SPECTRUM Biotechnology Applications, 1993) D Ifc, &i?L^M£ffl^ £ 

m*.\£, @ fit) ^ T -2) DNA £ N >©J;o^?Lrt^t@^tM^^n 

^5^1— y^-V^fcffi^ LT^ctV^ (Ebert, K.M. et al., Bio/Technology (19 
94) 12, 699-702) o 

£\ >/^R£i3 — Kf§ DNA £ff Alfc^i Jlx^tiJzHz 

t3 (Susumu, M. et al., Nature (1985) 315, 592-594) Q 

x.{^pM0N 530 tliAU ;0^^-^7^'D;^f l J^A- , W77yi>^ 
(Agrobacterium tumefaciens) (DX o =r U Tt#A1~£o ^O/^r'J? 

F'Jx.{i\ —zi^-Ti- - $ n-ftk (Nicotiana tabacum) kll83te£-g\ * 
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*7;<sZ2(Dm& &ffiH©#y^:7^ K^5Ii:A s 'C§S (Julian K.-C. Ma et a 
1., Eur. J. Immunol. (1994) 24, 131-138) Q 

?h^77^- %M?u^r Y¥"7 7 J —%$&mJ<btiZ> (Strategies for Pro 
tein Purification and Characterization: A Laboratory Course Manual. Ed D 
aniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) 0 Clti 
^©^□?F^7 7^-(1 M^d-t #iJx.«'HPLC, FPLC^cdM 

b^^nzo %tz, vy-^te¥(Dftmw}^^*mw(D$>^7n%ft&^xmz 
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mmmz%m^fi^\^mim^ mat T^^xtt^^s^w^ 

o 

R©SB#^7?- FfcbTfciU 0!l*.fc^ ^W^f07^S (N) 3ci8»rH-£#;i/ 
(C) *«»Tit^{f 5.ti^o r tafrj hii^W^S© 

fW£>£> gift©* w^sx&^©»rJt£&&©;s&T*m\ dne>*iSf^i/ys 

JfoffigCDlM&ifcLTfciu ^liLHs 7«yK AA^^-^i^^n 

-m, ^jx.«\ wtffl^tiSo ^tttit i#Tgo^ (iam#if;i/)s 
#-^-+f;k T*^fif;w 7>htt, ^ >7^y-fm^ti^o 

itttM*. PBS( Phosphate-Buffered Saline)^^ii^7X^T3i^SC#IRs « 
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j z u - ^ £ m & iz & s _tfBtnw * jsff u fc mimwcD Mm * c ma 

>f>CD#?£(Galfre, G. and Milstein, C, Methods Enzymol. (198 
1) 73, 3-46)^(3^13X^-5 ZttfiX'gZo 
»i^(a K-T&s fi^©MJR±£#t?$, f'J^Ks HAT 
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U W^JU^UkfEB «>^;i/^(3^bfet h U >^Jf £ in vitro 
mm*m?% ^^m—-rmms #l;lfcf U266 i*\ *>^S€^©^r£t£ 

63-17688 ^&m)o 

7Dt^ > G ji=? A, DEAE h 7 4 — N #SBBJi©* W^K 

iS2:fc£*w^K, * > ^ * n ^mmx & * © m^HM 

7lW§t rfrtti^SWrra 3 (HP^H#^W092-03918s W093 

-2227, W094-02602, W094-25585, W096-33735 £ £ZF W096-34096 #83 )„ 

^ cd £ mmfc^ ( one ogene ) £ J; £ t £ ^ ifflflg £ ffl ^ T & <£ ^ 0 
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£.£#tzffl.mZ.MtfifctLXm2>Zb&T:%2> WZ-&> Borrebaeck, C. A. K. 
and Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 &m)o^ZMtnfc&. 

*ti%zi— 3 dna 7y Y—^ju&m£*m&.-rz>i&wv 

^iktemmya-etb-ox^o mx.&* tfn&mfrtvxiz, FaK F(at>')2. fvx& 
nmt Lii© Fv zm^tz u >*— T?»*g£*;fc i>f > Fv(scFv) (hus 

ton, J. S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883)** 

mfztiZo m<*$}&&s iAt&zmm, mz.&. /^wx ^r^v-eMsun 
ti*iB^^^— t:#ALfc^ mM^m^.mmx%m^^^> (m*.^ co, m. 

S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, 
A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. 
(1986) 121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 

663-669 ; Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 1 
32-137 0M) o 

tufcfemyotLx, ^uxfu>^ij3-;i/ (peg) mo^m^t^LtztK 
b\z&^xnz>^btfx%z>o zn<b(Di5mzz\(Dfrmiz£>^xmz-mAL£tix 

hSi*a*0St^f.&S^^7|n;#Xll^t h^f*S*© CDR (ffi«'ffi& 
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3 § £ (Antibodies : A Laboratory Manual. Ed Harlow and David 

Lane, Cold Spring Harbor Laboratory, 1988)#> Ztib lz$&fe£ ti & 

*£( Enzyme- linked immunosorbent assay ; EL ISA) ^1 ic cfc D fx ^ 3 ^^T^^o 

"7 A N >Gij^ Ki$mif hti^o MZ.lt* 7Pf^>A^7A$ffl^fc 

#^A^LTs Hyper D, P0R0S, Sepharose F. F. (Pharmacia)H £>ti£ 0 

WM?u^ h?'^ 7j—m&m-J*> Strategies fo 
r Protein Purification and Characterization : A Laboratory Course Manual. 
Ed Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996 ) o 
Z\tih(D7U v- h^^7^-(^HPLC s FPLC^©M^nT £ffl^T 
fro ztftH^Zo 

MM., ^M^a^^^R^kM^i Enzyme- linked immunosorbent assay ; EL ISA) s E 

ia (BMfti&mfem), ria (mmftmmfem) &&ui±m?t&ii&m*m^z>z£ 

&X°%%o EL ISA WMf*$®ilblfc7^- h «|gRJ3© 
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^BJ©i/u^©rSf4M(3(±. BIAcore(PharaaciaSi)§ffifflr*iifc* J T$ 

§ o 

ra^s * umi- & £ h ^ £ o 

*#gTO*fcs b h NR10 * >;^ff£u- Ft§ DNA (iE?'J#-*§ : U 3 S g; 
fcttl 6)i;fcB:*©ffiffi«M§*Sl$&<J>&< 15 ^^b^^- 

r^g^j A:T, G:C (Dt&mttfrbteZ 2 #85 DNA <D— ft 

fc*'J>& & 80%, £ t) K £ L < 90%. $ c, L < (A 95°m±©^IH^J± 
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7>=f-te>x*nzsx>7\s'*3- K^uTfis mx.^ ia^'j#^- : U 3, fife 

T>3~b>X*Vd[? ZU*^ DNAXfct mRNA ©m^©^6£$i fi£T £ * 
?U*=f- FMtS^^Utf h* #£TfflMIB^JT& 3 £1% DNA 

^fcttmRNA ztjL>7 U*?- F £&Wfflm^ : U 3, |fe{±16t^tl-5 

^aiH^jt^^{3^^^u^vx-et^pg^s i xfcmawB©** k© 

«B^CDr>^-tz>^^-U zf^^U^-^- KSI#«:(±, ;$^PJ3©^ W^S©S 
t^b^^W^S*3-Kt^DNAX{± mRNA t^tSifctJ: 

mm turn l t ^ wj, ; s * rmmo^mm tTzzttfi-ctZo 
ztz, ^cji&ct, k^j. m>mz#u mmmmk ^^mu mmm, m 
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mm, mm, &mmK¥, zbtm&t&mfflbTzz ztno&mm 

t\ x & jm p*3 iz t %> & ¥ l x *g m & iz mm iz §y m l m a «t a t c m 
t&o <*££y\ ^m^, mmm&*m&%7>^^>xMAmtt%m^z>z\£ 

# 7 x £ ^- > Xfci: d ft £ ©S§^#:# W £ ft £ o 

bTie^lHSIU »SLl^I»5^i:iS"e#So 0.1~100mg/kg, U 

£ b < & 0. l~50mg/kg ©tafflTS#1-^ d h#T § So 

So ^fes ^mm7>^^>x*v3??is*?-F%;^-rz>$£mB.mmte, 

fcfe-^ ^BiCIfll^ llsa!Hfc«g^t-S^«a*^tri:^Sl^ftS*« 
IS*4 £JgftiH± b ®s ^ b T *^bjcdm fili: S^bi^J h ©^rStt *t^m bs 

»©^>/^iffeoTU^o £ feasor?- rao-c*^. 

£ «M t fgJI £ fe 7fc«g N £ fz temffifr £ b T (DBMX & o T * J: V ^ o S 
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^w^i tit, mmm±izftmg-&tzmmbLT, %tz, iB^hits 

yn^n^u-YT^m^^is pSV2neo, pcDNA I, pCD8 & ir©^*!^? #§31 

ffl^S/nt- ^ — h LT&SV40 early promoter(Rigby In Williamson (ed.), 
Genetic Engineering, Vol.3. Academic Press, London, p. 83-141 ( 1982) ), EF 
-1 a promoted Kim ^ Gene 91, p. 217-223 (1990)), CAG promoter (Niwa et a 
1. Gene 108, p. 193-200 (1991)), RSV LTR promoter(Cullen Methods in Enzym 
ology 152, p. 684-704 (1987), SR a promoter (Takebe et al. Mol. Cell. Bio 
1. 8, p. 466 (1988)), CMV immediate early promoter (Seed and Aruffo Proc. 
Natl. Acad. Sci. USA 84, p. 3365-3369 (1987)), SV40 late promoter(Gheyse 
n and Fiers J. Mol. Appl. Genet. 1, p. 385-394 (1982)), Adenovirus late 
promoted Kaufman et al. Mol. Cell. Biol. 9, p. 946 (1989)), HSV TK promo 
ter m<D— »tifflt^§7"Dt- — TfetUM£ffl^T& «J#J« 

v3>&(Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 (1987)), U >mtiJl 
v^A&(Chen, C and Okayama, H. Mol. Cell. Biol. 7, 2745-2752 (1987)) N D 
EAE =r^7, h ^ >&(Lopata, M. A. et al. Nucl. Acids Res. 12, 5707-5717 
(1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 4, 1642-1643 (198 
5)). U*°7i^>&(Derijard, B. Cell 7, 1025-1037 (1994); Lamb, B. T. 
et al. Nature Genetics 5, 22-30 (1993); Rabindran, S. K. et al. Science 
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259, 230-234 (1993))^®£&#&3^ ^T'ti©^a iz X o X <b «fc^o ft 

#S (HKg? 13, 85-90 (1995)) 0 p-- >^>f h£^LT, /5- 

fe\ ^feU^ w^H (GFP) ^i:*^©ife^^>/^H^^T?)^i:^T 

*Ut7^>*> (His-tag), -f >^;1/^>^M^*HA, h h c-myc. FLAG, Vesi 
cular stomatitis »W ;i/**g* >>^S? (VSV-GP), T7 genelO^W^R (T7- 
tag), thfMNK^^^Ml^>;^I (HSV-tag), E-tag (^7 ^ n— ± 

t: b-y-tfa&mtLxmmx^z mmm^ 13, 85-90 (i995)) 0 

mm t t &^t» $ tT a ^ ^ * pjtfe-e & 3 o^mmo ? > ^ * <g £ *rr 3 ir^m. 
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fllitfc*. mtW^X IgG^T'&*U£\ Protein A Sepharos 
e ^ Protein G Sepharose £^T?»£i±£ d # £o *%*%<D$ 

>WR*. mz-&s GST ^tf©ib- r-r£©ia^ bTiiKLfc 
iJl^Cfcb > -Sepharos e 4B & £ ft £> :n e h — T't^I^jt^ 

MK©-^fct^Co^Tll ^Jx.fci:\ $M (Harlow, E. and Lane, D. : 
Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, New 
York (1988)) IBiO^Sttot, £ tz\±m bTfr x.y:^o 

&^M£ft£* W^K©#P#r£& SDS-PAGE ^-^Wt^ D.^ft^M© 

£c i:i£ffliiT;£>3©T\ Wt4lB]li^*-efe^ 35 S-^ 3-*=.y->$> 35 S-y^fi' 

£^ *fPJ3©^ :iftlc*£i§rT£^ w^K©#M:> #l 

£fcf N ^F^^>7d-]/70^ (Skolnik, E. Y. et al.,Cell (19 
91) 65, 83-90) £J^Tff ^^T'l^o T&;fo*>s #^©#W^K2:*S 

«s fl&sk sun, tt«e«^^©fflii • mm^tmmm^^) j;<9 

77-^^- (Agtll, ZAP & if) £ffl^rc cDNA ^ <J-£ff§^U d 
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mm b x mm b tz *mm<D * > j ^ % t ±ia y ^ ;v $ — t £ sjss £ -tt\ *ipj§ © 
r*x&* u ^r^- k gst t^p^tije^-rs^^^jffl-rs^^ 

7>jyh>7rA (Fields, S., and Sternglanz, R. , Trends. Genet. (1994) 1 
0, 286-292. Dalton S, and Treisman R (1992 Characterization of SAP-1, a 
protein recruited by serum response factor to the c-fos serum response e 
lenient . Cell 68, 597-612, tmatCHMARKER Two-Hybrid Systemj , rMammalian M 
ATCHMAKER Two-Hybrid Assay Kitj , rMATCHMAKER One-Hybrid Systemj (^"Ttl 
& Clontech *t$!£K THybriZAP Two-Hybrid Vector Systemj (Stratagene 

*m\^xftoJ3m&m?t>n&o 2-;w v F^x^Aiz&^xit, *mM<z> 

* W^StfcSRJ DNA ftniiy^M $.fz& GAL4 DNA^M^hI4^^-&T^S«© 
*X$&M£-&, *fm<D# > si? w^I^ILTi^c 
?S^§ii<tt), VP16 gjfcfci: GAL4 te¥rSt^b^hI4^-r-5^T"^Ti) 
£-5& cDNA 7^ U— £f#»U £n£±fES£S«£aiAU tfcm<**ifcRi 
tt^D->i)^7^77 U— m& cDNA ^#ilT^(SlSm^IT^0J©^>^ 

rS^-fb $ tls E§t£ ®^n-> #ffiHST* § £ ) 0 m M. b tz cDNA £ AHIS t#ALT 
^m^^^z\tlzX^>, ^cDNA^n- Y-T%$>^ZW.^n%Z.h\ftX^Z> 0 Z\ 

niz&y) ^%w(d$ y^tMizife&Tzz >^7m%tzi±^<D7&tettmwkT% 

?J:bTlt fJxJi\ HIS3 itfe^CDftfj, Ade2«l5^\ LacZ CAT 
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)\zi/y ol^— -if^SiE^-s PAI-1 (Plasminogen activator inhibitor typel) 

mt>titz$>^?ni±, *<D7$;&wm%frtif\s, ^ti&mz-xvumk*. 

^mhsmMk^yu — y't UT cDNA ^ y"y <)—->l?TZ>Z.tlZ 
ck<9, ^ W^K£=J — h*-T£ DM 

&mmm. % m m t a > u > y— it ##§ m © * > * ? m t mkit^ team® 
mm^mtnmo^ >/^itffli^«it 3 h& < . isr^x^^ft 

«'>mi:UU7M>f A£{B&-r3di:#Rlfrc&5 (^Jx.{^ BIAcore, P 
harmaciaM)o Lfetfots BIAcore ^ £ \) ^% 

*#80J3©# w^SIf;:, ^fftfb^tk JifSm^yt, feL<li7>^'A77-^ 

^7'f Fr^7*b^7^77 u-^f^ffl^^s *mw<D*>jV7nizm'&-rz> 

JX)l<-y"y YZm^^tzXt? D — zzys/ftte (Wrighton NC; Farrell FX; Chang 
R; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe 
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LK; Dower WJ., Small peptides as potent mimetics of the protein hormone 
erythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64. Verdin 
e GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 199 
6, 384 pll-13 N Hogan JC Jr., Directed combinatorial chemistry. Nature (EN 
GLAND) Nov 7 1996, 384 pl7-9) #^ll#fc:&*nT&3o 

m^ommm^s ^i*^x zit&mMm^&'gtszh&mmztizttw 

n^°^^->S^f*. G-CSF^^frs gpl30 #$g0§©;**U — - 

£EJt£ ft <. IfflJ^M FtW >t^^'^;W^rS'Kic^S^^^ 

0!l£fcfs BaF3 ^ FDC-P1 £*U#)^ Lfc IL3 »mM££fUfflT£ £ hfr*nJt£-£ 

<£) o 
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hitit 00 x &\ iBssMMffl f x -r > © n mm £ *iit ^ f > * # at & ^ t (3 

ct b AM C3f^g£ L RT^tt^^S S i^ & £ V ^ i± NR10-2 ^© qJ$SM^ feWft 
K©^IE?!J Zttto t fc ifei^rS 6 SC h L T M x. fcf, ^* u 7 >J > cd Fc SMu 

3 (Suda, T. et al., Cell, 175, 1169-1178 (1993)) 0 £fcs TNF 77^ U— # 
^S-fflcDTO^iH^^rX ^mBM^fclfoZ^T, $£^m&*^LfzMMfrZ>s U 

its &pmt s fc &(DMM(vmm ^ & ^ *&w<d* >m nv&mmn^m 
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^ n * r-b ;i/S>j t b T iH p W <Cx * -5 v ^ & b < f± ^ t; ft ^ b 

mwm, fumis mmm, #®rgtt#b #n*^b msmu g& 

^Ut;1/zi— ;k ^Jx.^7°nb'b>^U=J— ^'Jxf i/>^ijn- ;i/ s 
^->tt#®rSt4^b #iJx.fcf*°U v;i/^- h 80 (TMb HCO-50 MUUK 
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M%.&, *m%(D# >^?m. (^um (ajm&m)) ^©ltus 

©7fcT-&31#f£A (f£M60kghLT) £;fc^Tfc)u 1 Bfefc t> 100//g 7>£ 10 
~20mgTfe£ h#X t>tlZ>o 

£l#A (M60kg^LT) f3&v>Ttt, 1 B&tz 0.1 lOOmg, Sf £ L < 
fci#J 1.0 fr£> 50mg, J; D£?t;L<fci^ 1.0*»t> 20mgT££o 

^'Jx.«'r±MlriJ©^TttiimmA (f£S60kg^LT) 
tiHvTfcts 1 B&fc Dtt 0.01 30mg, L < fcttt 0.1 frt> 20mg, «fc 
* L<}±*<]0.1 3b»?> 10mg|§j^£lf§«&St££ D&#T3©#W#Pl^T&3oft!l© 
ffcfi 60kg ^ fc D Jc&HLj^ fe£t^fct 1*^0*1 D till 
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m 1 il gss T—f^—XfttzmfeLIt AQ022781 ©lSE?iJ%I3iLfco MJ 
RjffeT feofex3pv> iE^iJ ©T C7^y gtlE^J {#13 L/fcoflIWi: bfc YR "E^— 

SIE^J^K 2 ©Fir© n tov\t*#7?lofc. 
El 2 AQ022781 iE^llrttzBm bfe NR10 ©^7^ y g£IE^[J 

y&IB^J£**ve*i#fBLfco —get" £7" * 

yi£iE^j£#ft#©i^steu ^t^s nM&M*mT7 * jmmmz&zMLfzo 

^t^v^^ttM-tjiSU. ±©*^JH(3, b h g P 130(Gen Bank 
Access ion#NM002184.1 IL6STK b h LIF g^MGenBank Accession #NM002310. 
1 LIFR) N b h Oncostatin M #V73-=- y MGen Bank Accession#NM 

003999.1 OSMRk b h IL-12 SS#^- * 21t^^^ MGenBank Accession#N 
M001559.1 IL12RB2) S h NR6(GenBank Accession#AC003112) £IB*i Lfeo 

0 3(t 5' -RACE, RZF 3 5 -RACE 13 =t oTW5>nfeStl^l*^Lfe> NR10.1 © 
£E£g cDNA ©maiE^'J % m b fc 0 NR10 . 1 ifi =J - K 1" a 7 * J WlWM * #f IB L tz Q 

%tz, frwis7i-mmb^mt?n%7>* ;mmittz-Tu*MLtzo m 
Tkxi ws — y(DT 5. j mn^m^ i-e^ifco 

I25il H4cDStTI>5o 

1216(1 5' -RACE, -RACE CJ:otf#^nfcitl§I^L^ NR10.2 © 

cDNA ©^SIE^iJ ^Lfz o NR10 . 2^-Ft§7^ StlE^J & W 12 b 0 

128(1 RT-PCR &Sz£ t)^b h NR10.1 (DMfc^Mfr1P%Mffi 
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i9ii, RT-PCR «3#t hH8^t:*5(tS NR10.2 (DM^^M^^m^x 

m 1 Oii.tMf V&t hmmiZ&ttZ NR10.1 ©ilfE^ 

Ell l&.IHf^ny^ ct bJJB^KjfcttS NR10.2©3tl£^g 

3I#*J> £ ^fi«¥*f b fc *g« * T- afe * o 

mi ^^^^-ic^^T^bfe^pjtg^^>^°^M©«5i«^;m 

mi 3{± N NR10.3 cDNA b£o NR10.3 #3 — KtS 7" 5. 

m i 4&s mi 3©i§t$)^o 

£ £ tl £ & © Ttt & ^ o 

[HM^J 1 ] NR10.1 3ifc^£cfclFNR10.2 
( 1 ) Blast &m 

r % U— t{£#£tlT^3 Trp-Ser-Xaa-Trp-Ser ^9— 
tltl^ Trp-Ser-Xaa-Trp-Ser ^3— 7 (WS^ — 7) bl^©gpjfit^l^Ts 7 
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^© Tyr/His SlXfr ?> C »7J|n]© 6 7^iC^ts HHJg t HiltS 3 > 
•fe > -9" ^ le^'J £ tfeStf L 7c ( Tyr/Hi s ) -Xaa- ( Hydrophob i c/Al a) - ( Gln/Arg )-Hy 
drophobic-Arg t\^-otzT^ y^ie^J (J^T YR 7 fcffiT 3) ^ItHlfeo 

t if b & ,3 © YR 7 tt&f U * =3 > -tz > It ^ IB?'J h BJf ^t? # 3 

3 yofefcorD-/^ rt-pcr ^g^jht?.^^-?- 1 lt, ci© 

n £ t^tf cfc a , gs & ^ ^ *° m ^ > S^f* £ BJrtffb u t ^ y it ie?<J * 

7°^^-xtz x^xm&z n% ^ tx s $$m±(D^mttete tmm Ltzo 



WO 00/75314 



PCT/JP00/03556 



- 44 - 



YR 7 


7s^- 


—it — 7 


^ ;m 


WS^— 7 


YTVQVR 


AR 


XXXXXX 


GT 


WSEWSP 


YEARVR 


VQ 


XXXXXX 


GY 


WSDWSE 


YSLQLR 


CK 


XXXXXX 


GI 


WSPWSQ 



fiJfflU GenBank © nr 7 s — ^^-^WLT TblastN( Advanced TblastN 2.0.8) 

rn#7A£fflV>;fctfe5ft*Ua*fco t&ff?©^*— Expect fg=100 s Descrip 
tionstt=100 N Alignments fit= 100 £ffl^fc 0 ^©^. ^©TO^^rn^ 
£^ L tz Z. £ Ts W±©IM?73 &#IE L<ftfflt5^h £fltK b fc 0 

©HP^^lE^J^rfiJffl L EST f-^^-7 x gss, htgs ^ — fcl^ffS 

t>tit£fr-otzo d£T±IE2 7»D©Jtfp!^-£tt, ^©iE?d©^ttk:M#& 

zztfiK m7X(DMkmT»&%h%z.t>ntzo tot, sf^iE^jfl^©££&a 

tox ^-iT;i/CJ;SctiW±©IS^ii(«^b^o iti^>©SE&{3 X !) N ± 

^-7^©iH^j^±t{3^tf izm^*°^>^nfe*mftfcLfz^fr7 
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7; AMm±iz&ux%m±Lt%^m&(D-m^Z£%:MvkT%o fe^T, ES 
b LTs gE^D's^^ai^v^^t^fj-SN d©i^^— 7|E^J£n — Kt^x 

^m^ntm^^^y^mmt itt h g P i3o, h lif ggtf* 
mmzmm&zmLT&r), z(Dmmizi%&£titzmmvk&, mmmm^^m 
h lif &mmm\±mz&%\<z>mi\xib2>bK ^t^ifflits wnfUDtr 

£>* RT-PCR CioT, L£ cDNA^D — >ifizi— FT ^ ^ M?iJ£ 

mmx^tzo 

^ tF gpl30, StTb h LIF gg^cD^tL^nt^^Ts Mftfc YR 
CD K>Tfe^> TyrBS^^^ LT. N 3fc«lJ;: 29 T 3- y 1$, C 

flijiz 30 r ^ y StcD-^ft 60 t ^ j m%W yy m. D Hf^^IE^J i: bfeo ^ WS ^ ef— 
:7£2®FJriiD^LT«LW£ LIF g5g#£oOTt±x YR^E^-^O^tt 
lf*U 2@Fif§ (C*SgfH0) ©iH?U£ffl^fco £U:©IE^J£flFrg5£i:U Tbl 
astN (Advanced TblastN 2.0.8)7D^7A|ffl^fetl^ GenBank © gss (Ge 
nomic Survey Sequencek htgs ^ — ^^<— ^ t^lt^I^o fe 0 $|fS?©^ 
TExpect ffi=50. Descriptions {it=100 N Alignments ffi=l 00 j £fflufc 0 
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f^tiltT GenBank©gss, htgs ^ — £«i bfcSfifci. dtl 

f, © V; a IB^iJ ii * v>Wm.i* ^± t: If #f # £ tiT i > & v ^ © #ga«T & * 

3hti5o *l»T;©$^t^^ — TExpect fjt=50. Descriptions fi&=10(k 
Alignments fil=l 00 j i: bfcSfifci^ tuIB2 7 it D ©^siiE^'J^Rf!^^ 

P — ># by h bfc*p\ d ~T±f3YR^^— 7 h 

WS^- 7*«#bTV^^CV^^D — >*tft3^*f*A»e>^Lfco ^ftfcb BU7Z&© 
iot YR ^ — 7{i^t5tVlTr&fe^ >-fe IJ^fi&^fctos WS ^E^ 

— 7©ifc#jg©«fit$£figmbfc&0T-&£o W±©j85!l£<fc 17n 

- > ©if m^x^r > g^at^^cD-sp * =j - k u# s h mm $ n % b h ^ 

yAie^iJ(Gen Bank Accession#AQ022781 ) IbJ^e Us C©«1£^£ NR10 hi^g b 

AQ022781 (i gss T-^^-XCli^nt^ S 459 bp © BAC 7D — >*iiI5 
tK b h g P 130, LIF ^f*, nticD^T ^ jmMm^Wm^t LfzWi& 

2®fJt£ n Genomic Survey Sequence -€© & ©©^li#R_b II 

II^©iS^IE^JT^^^^tt{i^{cffrIiJ^n^o bfrb&#£s ilC^t 
175#B~218#i© c/t^^IS^iJ{c^< agIS?!Jcfc*K X77^7^> 
-b>it^*s^»&^ ^©f^i3^< atg7b^©IE?iJ#Ji^V>^ttT'&£Cl 
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MJnJt^&ofeo £©^$Jb£^V>IE3aj£flF^5S;£: IT. GenBank 

©nr^— 5"<—Xlzn-r% BlastX( Advanced BlastX 2.0.8)^£&;i&ofc$£ 

feo AQ022781 & i: bT [YVIALR]IE?U£*i U WS 5=— 7 i: bT [WSD 

WS ] I5?'J £ tS£ id b T V ^ d ^!&© KftJ 15] t ©*§ m& £ m b fz Z 
t,$t>lzWS^?—7ft<D Ser^a^u- KTSJ^u 2i3fJ:fe AG(C 

/T ) T & o £ £ & £ £ N ^ # ^ > § ^£frtl£^ fiij 
Lfeo »[5I^#:P© WS tt—yfttzjsttZ Ser^OJgSn EPO § 

TP0^g#: N v-r>^ IL-6 l^T©^ 2 #g© Ser TCN © 

3F>(a^T3-F^tltl^^ *tll&ft(D9h¥<Dm'& AG(C/T)T*&&<> H 
ffl^JcWS^E^-— 7«iB?y%*LTV>fca»t4^n — >©®^ TCN n F>© 
SeraaT»$)§^^^^< > AG(C/T)u K>© Ser gy£fcfc»t4* D — >3K3!Jfc::j3tt 
£ loOfgii:|,^ofc„ fCt, AQ022781 rt©«iJb7c^^rV>ia^J±{C, ft 

mttittvdijipi,*?- K7 7^ v-^isftbs in?.r7'fT-^a© 5'-r 

ASE SI>* 3 5 -RACE ffi (3 i§#t L f z Q 

(2) *>JJ7^Ut?- h'77^fT- (Dfflfr 

( 1 ) t ^ b tz «fc -5 tx AQ022781 IB^'J 1*1 £ ^ * V > Stt § WJ b s ^ © L 

^-ffV>L7co 7*7^7-li, -fe>^#J (TSR^IrI) fcNRlO-SK NR10-S2, 
NR10-S3 ©3*&, SfeT>^-fe>7;iiiJ (±«[nj) (CNR10-AK NR10-A2, 
NR10-A3 ©3*^^tl^n^b7c:o ABI tt© 394 DNA/R 

NA Synthesizer £f£ffl U 5'-^F U ^-^Sfrt^CTHJS Lfeo 0 
PC column(ABI#400771)tT, ^I®«l3$lllto 
NR10-S1; 5'-ATG GAA GTC AAC TTCGCT AAG AAC CGT AAG- 3 5 (1B^!J#^ : 5) 
NR10-S2; 5' -CCA AAC GTA CAA CCT CAC GGG GCT GCA ACC-3' (U#l#-^ : 6) 
NR10-S3; 5' -GTC ATA GCT CTG CGA TGT GCG GTC AAG GAG- 3' (IS^JS^ : 7) 
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NR10-A1; 5'-agt age ttg cgT TCT TCC TCA GCT ATT CCC-3 5 (IE#J#-*§ : 8) 
NR10-A2; 5' -CTT TGA CTC CTT GAC CGC ACA TCG CAG AGC-3' (I2?iJ#-5§ : 9 ) 
NR10-A3; 5' -GGT TGC AGC CCC GTG AGG TTG TAC GTT TGG-3' (IE»^ : 1 0) 
d ti % 7=7 <i I2?'J %m§i-f 5t^f:ot x i 1 t^lfc AQ022781 I2^J© 3 
76tg©ISn{:^l^liSi: c iiffiJtU ^(DffimzttfoTZ NR10-A1 y°^J 
^-la^iJCDl l#g©igS£ g tlilfco AQ022781 iE#I P<3 £ 43 S * r 

^-Ti/>^=3>-fe>t>-^ IB^U ©*&§} J: D Rjfg-^ & o s M 'J^ * V > & 
211 #@©iMSa£>?> 399 #i©^*c *K &© gt IE?0fr £ > ho> 

h»J£tLfco &x&© 3' -RACE jg^©«¥*ffJjg*cfc ^ 376 #@ 

©ig&n. sSl^fcfc 377 # @ (DMM~ g frt>^( > h u yiz^XT^h z\ ttmmLfzo 
tot, *£m^(3±IB NR10-A1 r-^^-^-ia^J^, /J^^TlBb££l$7>© mRNA 
te^ttjgC f>&^fc<£> s 3© 11 Jfi3£li PCR SiifeORS fcJOEL < *£l%T- 1 &l>o bfr 

u i9Mm(D3'-Mmmp]i$ftmmzifc^m^&-otzfz&b, pcrsj&#ie 
b<^fflbfe*)©^#^^>n?)o 

(3) 3 5 -RACERS (3 C5fcig cDNAO^D— 
M10©£ScDNA£#lSrf £fc«>£x (2) tfB«© NR10-S1 77^7-4-* 
PCRtfflV\ NR10-S2 r^^-£-&PCR icffll^T 3' -RACE PCR £l£<frfco 
WMtLX Human Fetal Liver Marathon-Ready cDNA Library(Clontech#7403- 
D£flH\ PCR mWUZte Advantage cDNA Polymerase Mix(Clontech#8417-l)£M 
ffl b7co Perkin Elmer Gene Amp PCR System 2400 V— ^ t> — U 

TIB©PCR»Tj»bfe|g^, 1^7 7*7^ 2Ii©f^X§ 

^itpcr mmmztitzo 

— & PCR ©^(±, 94 8 CT 4 t3\ rg^CT 20 72°CT 100 #j £ 5 ^ 
T94°CT 20 S\ 70°CT 100 #j § 5 it-f 20 68°CT* 100 #j £ 

28 72°CT3t>. :fc<fctf 4°C£T^T*fc£o 

— & PCR ©#M*m s 94°Ctj 4 £\ r 94°CT 20 70°CT 100 #j & 5 1M ? )l s 



WO 00/75314 



PCT/JPOO/03556 



- 49 - 

T94°CT 20 # N 68°CT* 100 #j £ 25 i^-T 72°CT~ 3 £\ £ mzTB 

l# S> ftfc 2 MH© PCR i: * , pGEM-T Easy vector (Promega #A1360) 

IzV-ypn — =.>?^ jfiSIB#J£&^bfco PCR M^l© pGEM-T Easy vectors 
T4 DNA Ligase(Promega#A1360)(cd;oT, 4°C/12 I^SOKJfB**^ 
tn-otzo PCR pGEM-T Easy vector (DMfc^mWkZ.mZ, zkMMtffc DH5 a (T 

oyobo#DNA-903) ttVmm^ Z>Z\blz£ ^ Tt# £> nfeo f; fes ilf5^«x.fr© 
jSSUfc&x Insert Check Ready Blue(Toyobo#PIK-201 ) ^ffll^fco £ £ i^SIB 
^0©^^{c:{i N BigDye Terminator Cycle Sequencing SF Ready Reaction Kit(A 
Bl/Perkin Elmer#4303150)£^ffl U ABI PRISM 377 DNA Sequencer Iz£-dTM 

zr^j*s^?\zmmirz>mM<Difc&Tz$>y), ^(Dm^ntzuntK ^^nrio 

U#£ cDNA ^n->^ NR10.1 i:ifr£U 0RF 
— KT3 cDNA * n->£ NR10.2 d fc-CKSU L£o 

(4) 5'-RACE^t J;^, cDNA©^D-->^" 
NR10 ©^rft cDNA £JMTt & ^WJ 2 © NR10-A1 7°^^ "7— PC 
Rtffll\ g;fc> NR10-A2 7°^-f 4— &PCR tffll^T 5' -RACE PCR &%&,frtz 0 
3' -RACE ^Istft^it^h LT Human Fetal Liver Marathon-Ready cDNA Library 
PCR Hit (-(i Advantage cDNA Polymerase Mix Mbfco Perkin Elme 
r Gene Amp PCR System 2400 x^l/t^ 9 U (3) tm&<D PCR 

^tuife^, 3tio^xo^^ PCR^w^#5»n^o m^ntz3 

mm<D?CRm^]it±X, mi&m^ pGEM-T Easy vector n — - >^*U 

&*IE?iJ£}fe£L£o PCRM^©pGEM-T Easy vector -\©£fifHx.y:, T4 DNA Lig 
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ase tJ;oTs 4°C/12 \%ffl(D%.J&%j8Z.-&^fzo PCRjltJi: pGEM-T Easy vector 

£x 3tfe^i^x.#:©31SiJ^luaihl5]^C Insert Check Ready Blue %m^tz 0 
J&ffll^jGD&^t&^T^K BigDye Terminator Cycle Sequencing SF Ready Re 
action Kit £MU ABI PRISM 377 DNA Sequencer C<fcoTl¥*r*IUtebfco 
-^©fgjfl. f#?,tlfc^^X©I^5 31i© 5' -RACE MtJ&^rTs PI—© mRNA 
te^ftltlS^-rS^il^JWL/fco 3uT\' 3MM©j»#JI&3-t>-^X£^ 
Lfelfilt 5' -RACE ©#SMJ^*^^TfeofeC^(Z®H1-^fetoT$>'3, 

flU© 5' -RACE jg^J© o t»J*I^ffSltl^^tf; cDNA ^n->t^oti 
^S©5 , -5|cSBtH:#S.* ^ S^"ev^3&^ofeo ££x (2) © NR10-A2 7*7^ x> 
— £— &PCR£flH\ NR10-A3 zr^^i t — &PCR izfflv^fc 5' -RACE PCR ^IsS 
»fc»^-e<bra«©Jje^U*»^e>n«:iPofco 5' -RACERS 

^ Kr^-f ^7— £KSrLfco 7*^^^-©^fig{i, Hfl(6fll2fc:*fcV\ 7 7 >^-b> 
XfU (±$fc£|cfl) tTISIE^J© NR10-A4, 5V NR10-A5 *U zT* ^ UtI"^ 

NR10-A4; 5' -ATC AGA TGA AAC AGG CGC CAA CTC AGG-3' : 1 1) 

NR10-A5; 5' -TGG TTT CAC ACG GAA AAT CTT AGG TGG-3' (IB^JH^ : 1 2) 
±13l5j ; fiJ<l Human Fetal Liver Marathon-Ready cDNA Library h bTsN 

R10-A4r^^ x'— £-&PCR izm^K NR10-A5 7^ -Y ^— PCR JCfflV^fc 5' 
-RACE PCR£H$ib£o PCRsfefK t7^n-^>7'm StfffiSIB^J©^^ 
(3) Cfofco bfrb&#^ JfiSiB^J*^bfc*gms ±13© NR10-A1 
77YT-, NR10-A2 7*7^-, &15NR10-A3 ^Y^-^ffl^ti^^ofe 5 
'-RACE PCR h^:<|5lbIH^JT"{^SSJi&A s ^bTV^?», ^^SMtlb^#e> 
tl^iPofeo -©J^HhbTs NR10 mRNA (DffifrT: t Z> fz & 
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n (3 & v § g/c ^mwM\ ^tzfoiz. pcr Km * mm u t v ^ wt g& x. ntz 0 

fnjtifc-eju cDNA^7^ U-HM^(ci3(t^s ^ 7*^ U -^tigteOSKt 
FtgM#&S^&?£##x.?>*iS;fc#\ mnizmir&o CiS^ Human Placenta 
Marathon-Ready cDNA Library(Clontech#7411-l) fcgEH LTfflV^ £ d £ h Lfco 
CdTt h Placenta &3fc©fcT*4£ 3IiR L fell E*J&g&tiCD> RT-PCR £ 3 NR10 

( 5 ) 5' -RACE SOii^ftSt: J; 3 N cDNA O^D-r>y 
^SNRIO tffiSt^ cDNA ^□->©N^iB^J*#^|-r^fe»^, (4)© 
NR10-A4 7*7^ x-— £-&PCR fzfflw ££s NR10-A5 7°^ j ^ — % ZZtft PCR tffl 
V^T 5' -RACE PCR ^Ufofzo ftull©31£ £ MMt. IT Human Placenta Mar 
athon-Ready cDNA Library £ffll>;fco PCR Hifcizte Advantage cDNA Polymerase 
Mix LfcoPerkin Elmer Gene Amp PCR System 2400 +)-— ^ ^ — £ 

®.m U TIB© PCR 5' -RACE PCR Kfo^mMLtzmMs Jti-fc+M X© PC 

— & PCR 94°CT- 4 t>s r 94°CT 20 72°CT 2^j^5^ rg 

4°CT-20#\ 70°CT*2#j £ 5 rg4°CT20# N 68°CT 90 #j £ 28 1t 
72°CT3t3\ 4°C£T £o 

— * PCR 6D^W£ N 94°CT 4 ?3\ r 94°CT 20 g> N 70°CT 90 #j £ 5 
r94°CT 20 £k 68°CTr 90 #j * 25 it-Y 72°CT 3 ?3\ & 4°CT'H|gT- 

m^titz ?Cimm±mmm 3 pGEM-T Easy vector IzVT"? n—-y? 

hmfrcD^mmo&fc^&zte-Dtzffim, ^±*nrio cdna^d->©n 
Mmmm^/u-^^^zt^misbtzo z.<d 5'race-pcro^, ^.^tz^mi 

(3) IZ&^T&fcLfz 3'RACE-PCR»©m^IB^J^^^f 2>z\blz£ 
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oT^ »6tKz^SNR10.1, RU^±MM10.2 cDNA ©±iKIE?!J£&j£Lfco 
$fe£Lfc NR10.1 cDNA©m*IB^iJ (IE?'J#-*§ : 1 ), Sl^ti^u- Ff§7^ J 

mmn (mmm^ : 2) §m3~5ic^i-o £^ cdna©j« 

IS^'J (IE^J#-^ : 3) *ft#3 — Ft57> y^IB?'J (l2»-*§ : 4) £E1 

NR10 cDNA^mSie^£&^L£*£J^ El 1 T^Lfc AQ022781 |*J© 281 Si© 
ISnto^TIt iEb< t TafeSdh^BJ^^^^ofeo LfrU 376 #g 

«liS?.fti)^t 0 ^© 376 #@©Mn ^fqjti©^(cg^t 

t*sl ©{ftgf^X 7 =? ^fy> ^'n >4z >+^IH3*J(ag/gtaag m) £S¥>#)3 Z. t # 
-e^&l^o gss ^-^-X©ti#ttR±, P t gjgtbfcAQ022781 I53Fij6D 

376 #ScDig^ n iHSIH^J[an/gcaag]^s HP£tzy:[ag/gtaag]T& § £:jf ft 

W^7 , 7^y>Wh^? )> I»7 , 7^y>^:j:ot s ^ft^ft 

TV>feo-^«B± NR10.1 £ 652 7^ ^ 1$^ ^^«MMilM^ ; E^^^>S 
^Mfi£^- HT3^#^f&TfctK NR10.2£;feV>T& 252 :P^yg? 

5) & £ W a £ n - K RTifeT <fe o 0 ^ ft 5> NR10 ©^ £ 

^TNR10.1 N St/NR10.2 ©itMLfe*^I^{3^^Ts T^^g^lfft 
© Met c, 32 {ft© Ala £ T- ft &#afc ^;H2^JT 3 h iH§iJ £ ft 3 o C 

lift© Met J; 2{ft©{ftS£> -Y > 7 U— A©^±u K 

TZtz®, ZCO Met a*^ffllRIS^I3{ftT'£>3 hJf,t£ft3o 43 {ft© Cys 
53 {ft© Cys, 55 {ft© Trp SSIt^ &M#J& 'J #> h**g-£gMftffi?!l 
£ £ t 81 {fth 94 {ft© Cys^&ffe©^^*°:r^>^^M Wt— 
«fc <{£i££ftfe Cys^*©lti3^b^M^^t-o 137 {ft t 138 {fttz^f 
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%?rom,&t, 157 &© Irvn&^X^zX^X, Pro-rich (PP-W^^-y) 
^^titfe^ 210{u© Tyr^f) 215 {£© Arg ^S^T^MIB YE 7 fc 

ffi^T^o ^^iz s 224{i© Trp*^ 228j5© Ser^S^Trtft^etl^ WSXWS-bo 
x (WS ^Ef 1 — 7)isgfc&n5o 

nrio.2 tis^Ttt wsxws is^'jofts 24 ;m*^— K u &©3&± 

{£33b&V\ pJ^tt-\^E^ai^>S^*a^B^=!— K LTl^o —73 NR10.1 
t^Ti^ ±I3©#^#^E^— ^{3^^, 533fe© He frb 556 ji© Leu ^ 
$T©24 7^i!:fflS^«llIM^>^MLTlv-5o ££>ic, -?© 
It^©*^]fIMi3^(t^, 571jis 573 {\L(D Pro ffe©-\^*°^ 

>^§£M >M— (3* J; <{£#£tifc Box-1 Z3>-fe>^^ie^iJ (PXP ^^—7) 

mnm 2 ] rt-pcr m t £ 5 nrio ife^^micti *: mMmmvMffi 
&t bmmiz&tt& mio.u &t>* nrio.2 aie^©^?}^ ste^sg 

^^£A¥#r-f £;fc#>lc N RT-PCR mRNAcDf^tB^ff ofco RT-PCR J§?#f £ 

fet^b7co Hz>XfiJ (T«[rI) 7*7>f7-J: LT NR10-S0 77^f7-$i 
V\ 7 > >^Hz>^flJ (±«[Rl) 77-fY-^LT NR10.1-A0, St5 NR10.2-A0 
r^^T-^ffi^feo r^^-7-©^ N ^t>"*f Si^H»'J 2 fC^ofco Tier 
7>T ^-©-5 NR10-S0 fct N NR10.1 h NR10.2 ©^illB^J±tiSI+ L, NR1 
0.1-AO {±NR10.1^^iH^iJ±(c s -7a NR10.2-A0 & NR10.2 4$J|!$IE?<J£ & i: (C 

hNRlO-SO; 5' -GCA TTC AGG ACA GTC AAC AGT ACC AGC-3' (IE?'J#-^ : 1 3) 
hNRlO.l-AO; 5' -AGC TGG AAT CCT CAG GGT GGC CAC TGG-3' : 1 4) 
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MR10.2-A0; 5' -GCC CAT CAC CAG AGT AGA CAG GAC GGG-3' (I2?U#-«§ : 1 5) 
WMhLX, Human Multiple Tissuue cDNA (MTC) Panel KClontech #K1420- 
1), Human MTC Panel II(Clontech#K1421-lK Human Immune System MTC Panel (C 
lontech#K1426-lK RU Human Fetal MTC Panel (Clontech#K1425-l)£ffl ^fc Q P 
CR lz & Advantage cDNA Polymerase Mix(Clontech#8417-l)£ffit,\ Perkin Elme 
r Gene Amp PCR System 2400 V— TJWJ $ ^ — LfcoNRlO. 1 ©f&ffi©£: 

fe(3[NR10-S0 *tNR10.1-A0]£ N £tz NR10.2 ©^tB©^fe{3[NR10-S0 *fNR10.2 
-AOjr-5^^— by b^Ztl^tim^fzo PCR Sf&fcJ\ 94°CT* 4^ ^94"CC 20 
72°CT 1 #j £ 5 r 94°CT* 20 g\ 70°CT' 1 #j £ 5 9 )W r 9 

4"CT- 20 FA 68°CT- 1 #j £25 it-T >7 )W 72°CT 3 £\ is 4°CtT^^ © 

d©*S^NR10.2 l:o^Tlii9 ic^iT® D sMW^&ci ft o £^:T© t bH#t. 

mzMLm 8 t^-r J: a tc nrio.i ©t§-£\ 3tfE^^jj^m^ti^fli^ 

Lfc^TOiit^LT, t h G3PDH r^-r^ — ^ffll^±IBPCR^tT^^^ 
*-fc'>^tlE^ G3PDH CD%M*foltiT2> Z tX^fcMM mRNA ©zi f-^y^it 
>r;i/^T-^fb (Normalize) gtlT C £Stf&bT^3o ttT, NRIO.I 

©?tfe^m^m^tifeai^^^-r^^> t h^-m, -tt j^m, mm, 

Z\ZX, tfiltiZtitz RT-PCRifi|iiatl01t'f X(i N NR10.1 ©^480 bp, £fc 
NR10.2 tiJ^Ttt 243 bp T*& CfL(±^Lfe^ti^tiCD^IE^J^^ft» 
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£nait>r xh— wlt %>o tot, zti^(±, ^n?n*$m$jte ?m mm%. 
x^x mm-r zztx, ^n<b pcr mm t <t 3 & <s rji 6t£ * 

nrio.i (DM^mM^^m^T^t, BEiz^m^mm, Rximskmm^ 

tr i:%££ixSlKSfc3&<tftfcH£*ifc£ ^ NR10 ^if^^^^5 L >^^ 
P^^^J!a^iG^lifc*v^Tt)l63g^ ?>tifc^i:ti N NR10 ifift&mJBLV 

nrio.2 <DM.te¥fmtfi±x<Dm&"cikm£tiitz.£.\£, Mtifttm.t ufcus* 

t5 £<£©!&?ilgp N XtfiS^fcJfc:;* ^ > ^HfipA^fT «!fcix5 d £ iZ X 

ox. nrio (DM^m^m^mmm^^ifxi^^mtmmizm^ 
[mmm 3 ] +Mf > yo y ^ ^ > ym izx& rt-pcr ^^o^ttofltK 

H»|J2 fcjfcttS RT-PCR STJf N 

RIO. 2 ^ ft-eftCftg&fc cDNA »r# * - 7 t LXm V ^ fz tMf >7*D-yrO 

hTOic, RT-PCR m®}*femmz$i&1rZ>Z.tX, t h^JKSHtii^satfe^ 
%^©tt»J^M^lS^7cotuJl© RT-PCR ll)$7**n-7>^>tMftts 
Hybond N( + ) (Amersham, cat#RPN303B)ttm^7^ d>IC7"d y^>f >^"l, ^ 
^7'J^f-ya>i:ftLf :o NRIO.I S^' NRIO. 2 ^ft^ftfc^gft&rn- 

7"i:LT, mnm3izxmt>titz, *ti*ti<D cdumftzm^ito yu—ycom 

l^fcLMega Prime Kit(Amersham, cat#RPN1607)£f£ffi L[ a-32P]dCTP(Amersham, 
cat#AA0005)S3£oT^ V*?* V h— yWMLtzo^^ 7V is a 
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Express Hyb-ridization Solution (Clontech#8015-2)££H\ 68°C/30 ^-(Dy°]y 

M7'j^-e-s/a>©^ mm^^tzmmy°u-r^m^ 68°c/i20^© 

/W7iJ^H2->3>^ltf Co (1) lx SSC / -0.1% SDS, lg"e5^ (2) 
lx SSC / 0.1% SDS,50°CT 30£\(3) O.lx SSC / 0.1% SDS,50°CT 30 fr<D0k& 
tt«*C^ofc:i, Imaging Plate (FUJI#BAS-I II )fcflt3te£-8\ Image Ana 
lyzer(FUJIX, BAS-2000 II)£J;oT, NR10 L£ 0 

NR10.1 Of^f^il 0 C N NR10.2 ©M^$i 1 lt^ta^ 
ifuIf©RT-PCR fccfcoT^B^ftfcPCRgtlfci^T NR10. 1 RXf NR10.2 ^Mfi 

iztffm&otemmmvQ-zfo&zt tmm zntzo %tz iz %> & % mmmcDtm 

^MfZOt^T^K mmom-m%:3€WTZ>&CD-V&-?fzo RT-PCR&il+>-if> 

xn > ym%m-&t)i±fz, zz-z<Dm$}8tfe : ¥f&M<Dtkmj3mi£, ^<d% 

^m^m t^-D fznmm, RTirnxm^mxi^ nrio . 1 <d%m&± < &tm $ n& & 
-otzo $t>tz^ m^x^mM^m&^titzwmmtmmiz^x^s mxxit 

[HWJ 4 ] y -if >7*D^fo tz J: £ NR10 iilS^|gijl«r 

#t hM^ &l>*fc h^lfflMfck:£tt3 NRIO (DMte^mmWmcDMtiT NR1 

0&¥1MX©l^£g#ji: Lt, y — tf >7d y^-f >^atj;§ NRlOilfe? 

®$83gfl?*r£l£^fco %fz, NR10.1 St>" NR10. 2 fca^r^-T v>^' 

5 Rjffctt l^ut^llt^i^^ofec X D y h iz & Human Mult 

iple Tissue Northern(MTN) Blot(Clontech #7760-1), Human MTN Blot II(Clon 

tech #7759-1), Human MTN Blot III(Clontech#7767-lk SlF Human Cancer Cel 

1 Line MTN Blot(Clontech#7757-l)£i£ffl Lfz 0 

yv—ytz&mfoMi (5) izxm^ntz, 5' -raceme© cdum^^m^tzo 

7°V-7(Dmm±mMm3mm, Mega Prime Kit [ a- 32 P]dCTP Ciot7 

V^TA V h-Xffifitfeo yj *V > 3 > icfcfc Express Hyb-ridizati 
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on Solution 65°C/30 #©:TWW 7 V ?4 -t£— i/ 3 ><D&s f!&^t££i± 

7c*St$7"D — 7~*m%., 65°C/16 B#M®;W ^V-tf— ^>3 >*H^L^o (1) 
lx SSC / 0.1% SDS,^iST*5£\ (2) lx SSC / 0.1% SDS,48°CT' 30 £\ (3) 0. 
5x SSC / 0.1% SDS,48 o CT?30#©^#fcTffi#£:fcd&ofc&, SuHIbI«(3 Ima 
ging Plate C^btl^^t, Image Analyzer 5 d NR10 

tzo mmtLx, y—*f>mm£(Dm^ rt-pcr i^;i/£it3£LT^m^#fr 

t) ffi^cft, #g3IS©<£^ mRNA *tftiB"T S d h * S T § 7c * © h#x. e> ti 

§ o 

[H»J5] 7°^ — 7X7 U-->^* 

±12© NR10 fcfe^CD^S cDNA £f#©3Sflfc^ PCR ^ D-~ >^lzj: 

Kl^a^Mt^i^^^T'l^c ?3T\ liuM^T-(3^e,nfe cDNA 
^7D->{cov>Ts ^©^SIE^I¥fifIIT3@!ftT\ 7A^7 7-y cDNA^-T 

y 7 u - c*r-r § 7* ^ - ^ /\ ^ r'j *v -t? - i/ 3 > d & 1 \ ai^at^cDn 

#8ft£i£^fco RT-PCR «t 3 NR10 Mfc*ftmWf<Dl£^ M10 XLfcT$£M1fiW& 
&>t>tlfz, t h^cDNA^-f 7*^ <J-(Clontech#HL1144X)£ffll\ 7°^ — 7 77 

] )--yy^n^tzo yu-yizi±mmnm, mmim (5) c:-a#?>ti£, 5' 

-RACE&O cDNAWM-^fflV^fco 7°n — 7"(Dmm\±mfem 3 |5Jti, Mega Prime K 
it £fflWa- 32 P]dCTP tJ;ot7^^7^ V h-7°mMLtzo 7>J £*-f Hz- 
v3>Jc(i Express Hyb-ridization Solution 65°C/30 ^0/b;W7* 

'Jf^-y3>®t, &£t££^fc&3ttrn— y£Jn;U 65°C/16 
7'V ^-Iz-ya >^^ffit7co (1) lx SSC / 0.1% SDS, ^fiT* 5 £\ (2) lx 
SSC / 0.1% SDS,58°CT 30 £\ (3) 0.5x SSC / 0.1% SDS, 58°CT? 30 fr(D0kmz 
X$t&%j£Zte^tz'&^ 1^7 ^;i/A(Kodak, cat#165-1512) \Z.m% NR10 Pitt 
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m^Oim^ £ # <P & V > 7c (ft. cDNA ^ D - > © j£*f £ M £ & o © £ 
t^^^o SWaife^CD^Mttti, RT-PCR If Iff **)3tfE^iiS©ie 

fr^tzmm-cfoz, t ^iwfi*©7Ay7 7-^ cdna 7^77 y— 
( i ) nrio * p< =7 §:^(Dmm 

nrio {c^sfiti{3^L^s Ks m%ffim^-tfx.?->%&m-tz>tz&(D 
u-z>^^t5 0 t^ts^u(3 nrio.i comm^mm ( i&©Met 

238&© Glu 3;T\ fc£^f£ Hi© Met 532 {&© Glu St?) £3— KfScD 

NAiE^j* pcr izx^rmmL, 3©dnawk-£M©^^^>^{£©« 

doctor. ^r^^^#:^=i- K-r^^IB^J^f^T^o ^- h 

tH— h&£g££n^^E*':i:^>^gffc£: lTn Mj£©cfco Jd^ < o^©f^MA^If 
t>ti%fiK ^(Dtpfi^Z b h TPO g:##:(Human MPL-P)£MtRLTffl^£o "f ftfe^, 
fc h TPO S^©«MKafM§^tf«F^]M^^=i- KT 5 DNA 12?iJ£ PCR 
t ct o T±iifi L fe^s NRIO. 1 ©«BJia^W^ cDNA IB^'J ^^>7U- 

Atg^t, uf?LKj#3«T^mRjfg^r^^ ^ f^^_ ( p ef-bos) £#a 

t5» #ISlL7cf§iji^^-fct pEF-NRlO/TPO-R tffiTZo NR10/TP0- 

r ^ ^^(Dm^cDm^m^m 1 2 iz^i-o nrio/tpo-r ^g^f*^^ 
/zg/mi ©^y-7^ h+j-^ v> s mmmm^mtm) t ils ©±±^-ft^* 

1" S Z t iz J; t) 3tfe^# AlfflJSS TSo^tifc^M^ ^faWAMm* IL 
-3 I^STi:«Jt)i^s JSiftU #> K^^tf-^^^^ti^W*4^v^PbT±§ 
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m-tzztiz^ v) s nrio hs&mmzm^?% 

( 2 ) NRio/igGi-Fc nim&w£>* >^?nvmm 

WIS^'J K©^s fe^V^Ji BIAcore (Pharmacia *±) -S^M h <^ 

^^^>siCct^Ri^tt , ;^> H©^m(c^ijffl-r^< NRio/igGi-Fc rt^u^ 

^>7^H©ilM^^T^o H»'J6 ( 1) T-!MLfc NR10.1 CHS 
© Met frf, 238 £i© Glu $>5^(i 1 te© Met fr£ 532 &© Glu It) £3 

- KlTS DNAWM-^b h^D7'J > IgGl © Fc — h*t§ DNA SfrM" i: 

a^iB9U&r^«i"r*o*SSbfc NR10/IgGl-Fc #3 — KT S RT*t4i»-&^ >;^H 
©«tag©«tS;ia*ia 1 2 {c^T)og^l4^31^iT)t$iffi?L»«-e%5aRlt6^ 
7*^*=; (pEF-BOS) C^AU fliaSLfclB^** — £ pEF-NRlO/Ig 

Gl-Fc tZtt&Zo C© P EF-NR10/IgGl-Fc ZmimWMMlz&fflftmZ 

h*>;^K£ s iftt h IgGl-Fc^£m^c&^», fe£WiT:7 >f 

(3) NR10.2fDlB^MtSSfc 'J3>t't> h NRIO. 2 ^>/^l©iS 
*fflJ3SMM-a-MU**> K©^s fe^V^i BIAcore (Pharmacia *±) -Ptrx-Z h t> 

? >mz J; 3 U # > K ©l£tB Cfijffl f ^ <'Jn>t't>h NRIO. 2 * 

>/^H©iHM ; & ; fT^o NRIO. 2 cDNA ©7^in-rOWMffll\ ^± 

=j k > § j^^s £ «t o t ii m © t- 5. y mm& ^n-Ft-s ^*ih^ij am t 

-f >7l/-AT FLAG ^ y=5- K-r^>^SiB^Jt^^-&S 0 ^©^WfM- 

- £ pEF-BOS/NRlO . 2 FLAG t%1ttt% Mm L fe^ii-^ ? * — ©If A$t#- NRIO . 
2 FLAG©^3g©^m^E| 1 2 tc^-fo C© pEF-BOS/NR10.2 FLAG £nf?Li«ffl 
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(1) ^■UrfJf^l/^ h'77^f v--©lSIt 
ilt^^l^-r^ >^iE^J^trNR10.1»e j ?®S#lt*IS*fco*-r 

£=SJfc: N NR10.1 cDNA©^ia^jf*]© 5' -UTR St>' 3' -UTR U TS3IE 

»>7 77^fv- (T«fn]). M7>^t>777^T- (±aK#fa) £ 
ISgtLfco H»'J1 (2) iz^fzo 1P*k ABI*±©394 

DNA/RNA Synthesizer U 5' -5feJ» h U T^bSftt^m^THJfcU ^©@L 

OPC column(ABI#400771)(ZTs ^±I©MltlSISlfco 

NR10-5UTR(SN);5' -CCC CTG ATA CAT GAA GCT CTC TCC CCA GCC-3' (IE?U#-f : 
1 8) 

NR10-3UTR(AS);5'-CCA GTC TTC GGA GAT GGT TCT CTT GGG GCC-3 5 (IH^!J#^ : 
1 9) 

(2) PCR^D— 

NR10 (D$t±M CDS &mm-t2> tzlsblz^ m&M 7(1)© NR10-5UTR ZT=7 4 
*t>^7'7'fT-K:ffil\ £fz, NR10-3UTR primer ItT >^-fe >X 7°^ >f ^~ 
hLTffll^PCR ^D- ^>^*£!£^fc 0 MMtLX Human Placenta Marathon 
-Ready cDNA Library(Clontech#7411-l ) U PCR Hit fcfci Advantage cDNA 

Polymerase Mix(Clontech#8417-l)£ffll^o Perkin Elmer Gene Amp PCR Syst 
em 2400 V— U 94°CT 4 £\ Wct- 20 # N 72°CT 90 g>j 
£ 5 T94°ct 20 70°CT 90 #j % 5 1M Wct* 20 FA 68°C 

T 90 #j £ 28 72°CT 3 t3\ &ctLN* 4°C£T*Uj& ©1M y Jl^mz 

T PCR ^USSbfeo 2119 bp©JtiBjg^#^f>ftfco 

m^tlfz ?CRmm±mmm l (3) pGEM-T Easy vector(Promega #A1 
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360){3itr^D— ->^U iSMW&m*&:%.\stzo PCR MM® pGEM-T Easy vect 
or -©Mmxiis T4 DNA Ligase(Promega#A1360)iz «fc oT> 4°C/12 B#fg©S/fo£ 
&-ftofc 0 PCR jg^pGEM-T Easy vector ©itfe-^fflife^tefcJu «S*£ DH5 

alpha(Toyobo#DNA-903)^^H^mi-^C JiiCct oTf#?>tlfec £tz, 
m*_fc(Dm%nz^ Insert Check Ready Blue(Toyobo#PIK-201)£ffl^£o £ £ td N 
jiyilE^iJcD^SL^yu BigDye Terminator Cycle Sequencing SF Ready Reaction 

Kit(ABI/Perkin Elmer#4303150) U ABI PRISM 377 DNA Sequencer Iz J; 

h»?M-©ffi*iS9!J*»*f Ufc*S^JBai3!«IJ£.£^ir NR10 CDS & K 

U# S cDNA — XDi^mm £ b ft o b * b & # P> s b fclB^'J £ NR1 
0 . 1 fcfcS#> e, tit, tt#$J t6 6 27^S4»?)fe5 assiiiMftM e * 
KRTfEfc cDNA ^D->4^LfeoMf^ 3© cDNA ^D->§ NR10. 
3^^S-T^)^^T\ NR10.1 cDNA^n — >i:ESiJbfco 

:o cDNA ^n->tfiA^Jif;«iltli»^#IfIiSiI^ 

: a«l»o<lir)JllTI l#3^ (S3{M#^3 0 5- 

8 5 6 6 ) 

(n) WstB (Ji^ffEB) :¥ill^7^23H 
(^) ^§£#^5- £i»^*ig 6793 ^- (FERM BP-6793) 
NR10.1 t^bTNR10.3 cDNA^P->Si, m±^ K >tG:&§1Z&&?Z 7f- > 

7 p#$B£T£o NR10.1 h NR10.3 ^©7U-Ay7 M3 £ oTl&lt=t K> 

$ j mmmmnfrmzmm t t*^To&&Ltz nrio.3 ©e^ij^i&u^ 
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1 4lZmLtco 

(3) NR10.1 t M10. 3 (D&&Mm 
fuie©jItK NR10.1 t NR10.3 fcbf|±3 K >^ic£(j-£ llSOffllCio 

T^cfeis^j$:^-r*)©-efe ^ iour?^ i/>¥&mmz x&m^mmco 

mmX'tete^o Zfzs %<D li&&(DKmMmz&^X&, NRlO.l £;NR10.3 cDNA 

immm 8 ] nrio <Dm&i&±(Dm& 

(1) ^-Uif^^l/^-^ K77>f?- ©f£ft 

NRIO ©Sfefefl:ifeM^©fc«^ TlBiH^'J©^ U 3 7 ^ K 7*^ x'— N NR 

10- > Fo>$MLfco NR10--T > h D >7°^4 v— gas 5=-*— X Cg 
H£tiT^3 AQ022781 ©IE?'J4b NRIO mRNA > b n >gtfju£ 

3!iRU -fe>^^fp] (T«IrJ) ^i^Stbfeo 77-fT-©^li, H«J 1 (2) 
tc^o^co gp*)s ABI #© 394 DNA/RNA Synthesizer 5' -5fc3B h U 5^ 

SttSn^lCTflJteU ^©f£ N OPC column(ABI#400771)(;T. %±&(D<€rWm 

NRlO-^f > h o >(SN); 5'-CTG TGT AAG TAC CAA TTG TTC CCA GGC-3' (IB?!l# 
^ : 2 0) 

(2) NRlOitlS^GD^n^V— A?>yt>^ 

NRIO ©|&&ftd:teiaf1^©fc#\ 24$ffl^D^V-A0t h <^#:$fflJ3S^ (D 
ubois B.L. and Naylor S., 1993, Genomics; 16, 315-319)©^;ft,^tiA^f# £ 
DNA£HMi:bT, PCRM/f^^feo 

H»J8 (1) © NRIO-^ > hD>77-f T— %^>X7"^-C?— lzm^\ S 
fc> HM^J 1 (2) fcTfNfcbfc NA10-A1 v — %7>^-t>X7°^ j v — 
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tVXmmLtza PCRHSfctteu Advantage cDNA Polymerase Mix (Clontech#841 
7-1) ^mi^tzo Perkin Elmer Gene Amp PCR System 2400 V— 7 ^— £ 

tefflU TI3©PCR^T^5SLfe^s t P^V-A^fifti 5 Sid NR10 
3t£^##£T5 RJtgtS^^i^-r^ 359bp ©^igi|S0$W# f> ftfco 

PCR Sis 94°CT 4 £\ r 94°CT 20 £k 70°CT 60 #j £ 5 Wcx* 20 

S\ 68-C-e 60 #j £ 28 ^>f 72°CT 3 £\ *5ett>" 4°C^T«I^ ©Ife^fc: 

n^ntz PCR0t)iis H»'J1 (3) pGEM-T Easy vector (Promega 

#A1360) tl^^D — - >^U ABI PRISM 337 DNA Sequencer X(DMffilz£-o 

- h mft(Di&mm*MtifLtzmms nrio (D^mim^ts, g^VA dna if 

Lfzo 

fSLfefJ^ ££>fc: N NR10 mfc^(DffiM&%, GeneBridge 4 7yx^y 3 >A^7* 
"Jy 93 (Walter et al.,1994, Nature Genetics; 7,22-28.) £ffl^T 

^bfeo ±!3|ptfi(;: s NRIO-^ > ho>, &VNA10-A1 77^v-ty h£ffll\ 
GeneBridge4^> ! Ji-i' ya>;W ^"'J y F^^Jl 93 %mMt Lfz PCRM/t£s± 

h*I/^ [ http : / /www . carbon . w i . mi t . edu : 8000/cgi -b in/cont ig/ rhmapper .pi ] lz 

10 fc3u iiPt^ftl 5 f ©(f^MIt:^ y £ £> t?- *-WI-3071(6 

0-61 cM)£ AFM183YB8(67 cM)(OT£??£T£ tlfco 
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MTztztbizmmLtz, wmmm-c&zti h gP i3o. Mt h lif &&&&& 

f^s/7$tlt^5o IP*>s t h gpl30 31fe^^^-fe^ 5 #qll(67.2-69.6 
cM)iz v y *5 13 s t h LIF 5 # pl2-pl3(59. 9-61. 

— #NR10 tfiftk^©^-?*^ ^fe#:^5#61-67 cMfcW^&ftfc 

©4 3 ^Ci 3 n^Ta3tetl^J:b^^eV^^[B)t4^^^^t"^n^ N t h gpl30 s t h LIF g 
^frs SlFt h NRlOjfifc^tfb h^M5#®, Lfl»fcffi<IBe>ftfcfg#fc:3tt 

f^t^V^T^^«^«fE^^b^^L^(ffe^©^iS^^? : 5^{3^I^L^i€»o 
^Q^{3ct DffM^^^^-^S^SeHS^nS^— DNA ASH 

&m<D&&Lm? j p73-x b%mztz&(Dmmtettm%:m@i-r% : b(Dtmz- 
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fci NR10 ^(ttfflTfe^o 3©it Wt^-N 

— # N MIO 0X7^ J X£mfo'C&& NR10.2 lirD^IfgfhlT NR10 U 
#> K£*rr SPlSSUh LT©*iJ/S#ffij£<*fta<> NR10 #^li8Sfl§*§£-L 

& S h £ ft £ o - © =fc a ^IltlliiMSlIi^MIIiOtilW^J, 
St) T Is )\y *c— (3 M L T £ s ±f 3PIS#J * ffl V > & ,S»J «fc 3 W^jT tb £ 
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1. TIB (a) frt> (d) CDO-ftL^{3fB<gODNA 0 

(a) IE3Wf : 2, 4, g= fcfci 1 7 £!3*BcDT ^ ^ i?IE?iJfr£> 
- KTSDNAo 

(b) IH^iJS^:K 3, g= fcii 1 6 ^(cs3tt©^SIE^J©=2- Kfig«%^tf D 
NAo 

(c) B2#l« : 2, 4 N 7fcBEtt©T^8IE*J£fc^Tl:gL<tt 
tlitT^smmfflfrbteZs IE^!J#^- : 2, 4, g; fcfcfc 1 7 iZ^m<DT * y BffiS 

( d ) IE^J#-^ : K 3 N £ fett 1 6 (ZfB«CD^IE^!J^ £ & S D N A i:* r U 
>yi>h^TW7'J^Xt5DNA"e*o^ iE^'J#-^ : 2, 4 N 
£tz& 1 7 tlB^CDT^ y^IE^j^?>^S®eK^^t^{3|5l^^gfiH$n- 

KtSDNAo 

2. lE^JH-^: 2, 4 S $ fcfc* 1 7 tcIBiSOT ^ J W8Mi*t> &*IfiROffl^ 

h'tSDNAo 

3 . sf5f<Xg 1 g=fc&2 tCfB*i©DNA#SA£ftfc^*--o 

4 . lif^H 1 *fct±2 t:fa*©DNA*%-KqTilfc:«Sr-rs^Hte«lft:o 

5 . M^II 1 tfctt2 tcSai£©DNAtzi Dn — K^tlSSS JtSfctt^-^ 
Ko 

6. sf^Ji4{isa«©ff^temf*^±«t, ^M^^^fe(i^<DJg^±m 

7 . sit *H 5 §B«©S 6 H £ <fb^rtJ£ * ^U-->m * 
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1 0 . m?m^ : 1 N 3tfelil6 fcsB*©Jtg3EiS5!Iij» c, & 5 DNAIfdi^ 
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181 



361 



1/14 



1 ttggtggttcatggtgatgttctatatctgtgtaagtaccaattgttcccaggcacatat 
61 ggaagtctgttaataaaaatgatatattttaaaatttgatttagagtgttactagttcta 
121 aaaatgtaaaagtacactaggtagtgaagaggaaaatgggaggataacgtgtggtctcca 
tttcagtttacgattgtctctgtcttgtagatggaagtcaacttcgctaagaaccgtaag 

MetGluValAsnPheAlaLysAsnArgLys 



241 gataaaaaccaaacgtacaacctcacggggctgcaaccttQtacagaatatgtcatagct 
AspLysAsnGlnThrTyrAsnLeuThrGlyLeuGlnProXxxThrGlu fryrValllqAla] 

301 ctgcgatgtgcggtcaaggagtcaaagttctggagtgactggagccaagaaaaaatggga 
jCysAlaValIjysGluSerLysPhe (rrpSerAspTrpSer| GlnGliiIjy3MetGly 



■*-nM. ' . , 



atgactgaggaagaaggcaagctacttcctgcgattcccgtcctgtctgctctggtgtan 
MetThrGluGluGluXxxLysLeuLeuProAlallePro 



421 



ggctgctctgcgctaaacttggtggtgtctgcaccaccg 
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1 CGCTTATAAATGAATGTGTGCTTAGGAACACCAGACAGCACTCCAGCACTCTGCTTGGGG 

6 1 GGCATT C GAAACAGCAAAAT CACT C AT AAAAGG CAAAAAAT TGCAAAAAAAATAG TAATA 

121 ACCAGCATGGTACTAAATAGACCATGAAAAGACATGTGTGTGCAGTATGAAAATTGAGAC 

181 AGGAAGGCAGAGTGTCAGCTTGTTCCACCTCAGCTGGGAATGTGCATCAGGCAACTCAAG 

2 41 TTTTTCACCACGGCATGTGTCTGTGAATGTCCGCAAAACATTTTAACAATAATGCAATCC 

301 ATTTCCCAGCATAAGTGGGTAAGTGCCACTTTGACTTGGGCTGGGCTTAAAAGCACAAGA 

361 AAAGCTCGCAGACAATCAGAGTGGAAACACTCCCACATCTTAGTGTGGATAAATTAAAGT 

421 CCAGATTGTTCTTCCTGTCCTGACTTGTGCTGTGGGAGGTGGAGTTGCCTTTGATGCAAA 

481 TCCTTTGAGCCAGCAGAACATCTGTGGAACATCCCCTGATACATGAAGCTCTCTCCCCAG 

MetLysLeuSerProGln 

541 CCTTCATGTGTTAACCTGGGGATGATGTGGACCTGGGCACTGTGGATGCTCCCCTCACTC 

PrQSerCVSValAsnLeuGlvMet^etTrpThrTrpAlaI,eu TrpMQt:T.ftuPrQSei-r, Q ii 
601 TGCAAATTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGAGAACATTTCCTGTGTCTACTAC 

Cy8LyaPheSerLeuAlaAlaLeuProAlg^ysProGl\iAsnlleSer jcys| valTyrTyr 
661 TATAGGAAAAATTTAACCTGCACTTGGAGTCCAGGAAAGGAAACCAGTTATACCCAGTAC 

TyrArgLysAsnLouThrg^hrTrpSorProGlyliysGluThrSerTyrThrGlnTyr 
721 ACAGTTAAGAGAACTTACGCTTTCGGAGAAAAAC ATGATAATTGTACAACCAATAGTTCT 

ThrValLysArgThrTyrAlaPheGlyGluLysHisAapAsn |Cys| ThrThrAsnSerSer 
781 ACAAGTGAAAATCGTGCTTCGTGCTCTTTTTTCCTTCCAAGAATAACGATCCCAGATAAT 

ThrSerGl\iAsnArgAlaSer fCys| SerPhePheLeuProArqIleThrIleProA3PAsn 
841 TATACCATTGAGGTGGAAGCTGAAAATGGAGATGGTGTAATTAAATCTCATATGACATAC 

TyrThrlleGluValGluAlaGluAsnGlyAspGlyVallloLysSerHisMetThrTyr 
901 TGGAGATTAGAGAACATAGCGAAAACTGAACCACCTAAGATTTTCCGTGTGAAACCAGTT 

TrpAr gLeuGluAsnl leAlaliysThrGluProProLysI lePhoArgValLy sProVal 
961 TTGGGCATCAAACGAATGATTCAAATTGAATGGATAAAGCCTGAGTTGGCGCCTGTTTCA 

IieuGlylleLysArgMetlleGlnlleGluTrpIleLysProGluLeuAlaProValSer 
1021 TCTGATTTAAAATACACACTTCGATTCAGGACAGTCAACAGTACCAGCTGGATGGAAGTC 

SerAspIieuLysTyrThrLeuArgPheArgThrValAsnSerThrSerTrpMetGluVal 
1081 AACTTCGCTAAGAACCGTAAGGATAAAAACCAAACGTACAACCTCACGGGGCTGCAGCCT 

AsnPheAlaLysAsnArgLysAspLysAsnGlnThrTyrAsnlieuThrGlylieuGlnPro 
1141 TTTACAGAATATGTCATAGCTCTGCGATGTGCGGTCAAGGAGTCAAAGTTCTGGAGTGAC 

PheThrGluTyrValIleAlaIieuArgCysAlaValLysGluSerLy3Phe ^rpSerAsp| 
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1201 TGGAGCCAAGAAAAAATGGGAATGACTGAGGAAGAAGCTCCATGTGGCCTGGAACTGTGG 

^^Se^GlnGluLysMetGlyMetThrGluGluGluAlaProCysGlyLeuGluLeuTrp 
1261 AGAGTCCTGAAACCAGCTGAGGCGGATGGAAGAAGGCCAGTGCGGTTGTTATGGAAGAAG 

ArgValLeuLysProAlaGluAlaAspGlyArgArgProValArgLeuLeuTrpLysLys 
1321 GCAAGAGGAGCCCCAGTCCTAGAGAAAACACTTGGCT ACAAC AT ATGGTACTATCCAGAA 

AlaArgGlyAlaProValLeuGluLysThrLeuGlyTyrAsnlleTrpTyrTyrProGlu 
1381 AGCAACACTAACCTCACAGAAACAATGAACACTACTAACCAGCAGCTTGAACTGCATCTG 

SerAsnThrAsnLeuThrGluThrMetAsnThrThrAsnGlnGlnI,euGluIieuHisLeu 
1441 GGAGGCGAGAGCTTTTGGGTGTCTATGATTTCTTATAATTCTCTTGGGAAGTCTCCAGTG 

GlyGlyGluSerPheTrpValSerMetlleSerTyrAsnSerLeuGlyLysSerProVal 
1501 GCCACCCTGAGGATTCCAGCTATTCAAGAAAAATCATTTCAGTGCATTGAGGTCATGCAG 

AlaThrLexiArglleProAlalleGlnGluIiysSerPheGlnCysIleGluValMetGln 
1561 GCCTGCGTTGCTGAGGACCAGCTAGTGGTGAAGTGGCAAAGCTCTGCTCTAGACGTGAAC 

AlaCysValAlaGluAspGlnlieuValValLysTrpGlnSerSerAlaLeuAspValAsn 
1621 ACTTGGATGATTGAATGGTTTCCGGATGTGGACTCAGAGCCCACCACCCTTTCCTGGGAA 

ThrTrpMetlleGluTrpPheProAspValAspSerGluProThrThrLeuSerTrpGlu 
1681 TCTGTGTCTCAGGCCACGAACTGGACGATCCAGCAAGATAAATT AAAACCTTTCTGGTGC 

SerValSerGlnAlaThrAsnTrpThrlleGlnGlnAspLysLeuLysProPheTrpCys 
1741 TATAACATCTCTGTGTATCCAATGTTGCATGACAAAGTTGGCGAGCCATATTCCATCCAG 

TyrAsnlleSerValTyrProMetLeuHisAspLysValGlyGluProTyrSerlleGln 
1801 GCTTATGCCAAAGAAGGCGTTCCATCAGAAGGTCCTGAGACCAAGGTGGAGAACATTGGC 

AlaTyrAlaliysGluGlyValProSerGluGlyProGluThrLysValGluAsnlleGly 
1861 GTGAAGACGGTCACGATCACATGGAAAGAGATTCCCAAGAGTGAGAGAAAGGGTATCATC 

ValLysThrValThrl leThrTrpLysGluIleProLysSerGlnArgLysGlyllel le 
1921 TGCAACTACACCATCTTTTACCAAGCTGAAGGTGGAAAAGGATTCTCCAAGACAGTCAAT 

CysAsnTyrThrllePheTyrGlnAlaGluGlyGlyLysGlyPheSerLysThrValAsn 
1981 TCCAGCATCTTGCAGTACGGCCTGGAGTCCCTGAAACGAAAGACCTCTTACATTGTTCAG 

SerSerlleLeuGlnTyrGlyLeuGluSerLeuLysArgliysThrSerTyrlleValGln 
2041 GTCATGGCCAACACCAGTGCTGGGGGAACCAACGGGACCAGCATAAATTTCAAGACATTG 

ValMetAlaAsnThrSerAlaGlyGlyThrAsnGlyThrSerlleAsnPheLysThrXieu 
2101 TCATTCAGTGTCTTTGAGATTATCCTCATAACTTCTCTGATTGGTGGAGGCCTTCTTATT 
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05 

2161 CTCATTATCCTGACAGTGGCATATGGTCTCAAAAAACCCAACAAATTGACTCATCTGTGT 

2221 TGGCCCACCGTTCCCAACCCTGCTGAAAGTAGTATAGCCACATGGCATGGAGATGATTTC 

TrpProThrValProAsnProAlaGluSerSerlleAlaThrTrpHisGlyAspAspPhe 
2281 AAGGATAAGCTAAACCTGAAGGAGTCTGATGACTCTGTGAACACAGAAGACAGGATCTTA 

IiysAspLysLeuAsnLeuIiysGluSerAspAspSerValAsnThrGluAspArgllelieu 
2341 AAACCATGTTCCACCCCCAGTGACAAGTTGGTGATTGACAAGTTGGTGGTGAACTTTGGG 

LysProCysSerThrProSerAspLysLeuVallleAspLysLeuValValAsnPheGly 
2401 AATGTTCTGCAAGAAATTTTCACAGATGAAGCCAGAACGGGTCAGGAAAAACAATTTAGG 

AsnValLeuGlnGluIlePheThrAspGluAlaArgThrGlyGlnGluLysGlnPheArg 
2461 AGGGGAAAAGAATGGGACTAGAATTCTGTCTTCCTGCCCAACTTCAATATAAGTGTGGAC 

ArgGlyLy sGluTrpAsp* * * 
2521 TAAAATGCGAGAAAGGTGTCCTGTGGTCTATGCAAATTAGAAAGGACATGCAGAGTTTTC 
2581 CAACTAGGAAGACTGAATCTGTGGCCCCAAGAGAACCATCTCCGAAGACTGGGTATGTGG 
2641 TCTTTTCCACACATGGACCACCTACGGATGCAATCTGTAATGCATGTGCATGAGAAGTCT 
2701 GTTATTAAGTAGAGTGTGAAAACATGGTTATGGTAATAGGAACAGCTTTTAAAATGCTTT 
2761 TGTATTTGGGCCTTTCACACAAAAAAGCCATAATACCATTTTCATGTAATGCTATACTTC 
2821 T AT ACTATTTTCATGTAAT ACT AT ACTT CTAT ACT ATTT TCATGT AAT ACT ATACT T CTA 
2881 TACTATTTTCATGT AAT AC TAT ACTTCT ATAT T AAAGTTTT ACCCACTCC AAAAAAAG AA 
2941 AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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1 CGCTTATAAATGAATGTGTGCTTAGGAACACCAGACAGCACTCCAGCACTCTGCTTGGGG 

6 1 GGCATTCGAAACAGCAAAATCACTCATAAAAGGCAAAAAATTGCAAAAAAAATAGTAATA 

12 1 ACCAGCATGGTACTAAATAGACCATGAAAAGACATGTGTGTGCAGTATGAAAATTGAGAC 

181 AGGAAGGCAGAGTGTCAGCTTGTTCCACCTCAGCTGGGAATGTGCATCAGGCAACTCAAG 

241 TTTTTCACCACGGCATGTGTCTGTGAATGTCCGCAAAACATTTTAACAATAATGCAATCC 

301 ATTTCCCAGCATAAGTGGGTAAGTGCCACTTTGACTTGGGCTGGGCTTAAAAGCACAAGA 

361 AAAGCTCGCAGACAATCAGAGTGGAAACACTCCC ACATCTTAGTGTGGATAAATTAAAGT 

421 CCAGATTGTTCTTCCTGTCCTGACTTGTGCTGTGGGAGGTGGAGTTGCCTTTGATGCAAA 

481 TCCTTTGAGCCAGCAGAACATCTGTGGAACATCCCCTGATACATGAAGCTCTCTCCCCAG 

MetLysLeuSerProGln 

541 CCTTCATGTGTTAACCTGGGGATGATGTGGACCTGGGCACTGTGGATGCTCCCCTCACTC 

PrQSerCvaValAsnLeuGlYMetMetTrpThrTrpAlaT . QuTrpMQtil.QuPrQSQrT.ftTi 
601 TGCAAATTCAGCCTGGCAGCTCTGCCAGCTAAGCCTGAGAACATTTCCTGTGTCTACTAC 

CysLyaPheSerLeuAlaAlaLeuProAlaLysProGliiAsnlleSer iCysl valTyrTyr 
661 TATAGGAAAAATTTAACCTGCACTTGGAGTCCAGGAAAGGAAACCAGTTATACCCAGTAC 

TyrArgLysAsnI,euThrjC^s|ThrTrpSerProGlyIjysGluThrSerTyrThrGlnTyr 
721 ACAGTTAAGAGAACTTACGCTTTCGGAGAAAAACATGATAATTGTACAACCAATAGTTCT 

ThrValLysArgThrTyrAlaPheGlyGluLysHisAspAsn lCysl ThrThrAsnSerSer 
781 ACAAGTGAAAATCGTGCTTCGTGCTCTTTTTTCCTTCCAAGAATAACGATCCCAGATAAT 

ThrSerGluAanArgAlaSer |Cys| SerPhePheLeuProArqIleThrIleProAspAsn 
841 TATACCATTGAGGTGGAAGCTGAAAATGGAGATGGTGTAATTAAATCTCATATGACATAC 

TyrThrlleGluValGluAlaGluAsnGlyAspGlyVallleLysSerHisMetThrTyr 
901 TGGAGATTAGAGAACATAGCGAAAACTGAACCACCTAAGATTTTCCGTGTGAAACCAGTT 

TrpArglieuGluAsnllaAlaLysThrGluProProIjysIlePheArgValLysProVal 
961 TTGGGCATCAAACGAATGATTCAAATTGAATGGATAAAGCCTGAGTTGGCGCCTGTTTCA 

LeuGlylleLysArgMetlleGlnlleGluTrpIleLysProGluLeuAlaProValSer 
1021 TCTGATTTAAAATACACACTTCGATTCAGGACAGTCAACAGTACCAGCTGGATGGAAGTC 

SerAspLeuLysTyrThrLeuArgPheArgThrValAsnSerThrSerTrpMotGluVal 
1081 AACTTCGCTAAGAACCGTAAGGATAAAAACCAAACGTACAACCTCACGGGGCTGCAGCCT 

AsnPheAlaLysAsnArgLysAspIiysAsnGlnThrTyrAsnLeuThrGlyLeuGlnPro 
1141 TTTACAGAATATGTCATAGCTCTGCGATGTGCGGTCAAGGAGTCAAAGTTCTGGAGTGAC 

PheThrGluTyrVallleAlaLeuArgCysAlaValLysGluSerLysPhe lTrpSerAspl 
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1201 TGGAGCCAAGAAAAAATGGGAATGACTGAGGAAGAAGGCAAGCT ACTCCCTGCGATTCCC 
^SeSe^GlnGluLysMetGlyMetThrGluGluGluGlyLysLeuLeuProAlallePro 

1261 GTCCTGTCTACTCTGGTGT AGGGCTGCTTTGGGCTAGACTTGGTGGGGTTTGTCACCACC 

ValLeuSer ThrLeuVal * * * 

1321 TGGTTGGGAATCATGGAAT CTCATGACCCCAGGGGCCCCCTGTACCATCGAGAGTGAGCC 

1381 TGC ACAACTTTGTGCCCCAAAGGCAAAGG AT CACATTTT AAT AC TC ATGAGGTT CT TATA 

1441 CTATACATGAAAGGGTATCATATCATTTGTTTTGTTTTGTTTTGTTTTTGAGATGGAGTC 

1501 TTACTCTGTCACCCAGGATGGAGTGCAGTGATGTGATCTCGGCTCACTGCCACCACCACC 

1561 TCCCGAGTTCAAGCAATTCTTGTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGGGGCCC 

1621 ACGACCATGCCCGGTTGATTTTTGTATTTTT AGTAGAGAAGGGATATCACCATGTTGGCT 

1681 AGGCTAGTCTTGAACTCCTGACCTCAGGTAATCTGCCCACCTTGACCTCCCAAAGTGTTG 

1741 GGATTACAGGCGTGAGCCACTGTGCCCCGCCAGTATCATATCATCTGAAGGTATCCTGTG 

1801 ATAAATTAAAGATACATATTGTGAATCCTGGAGCTACTACTCAAAAAATAAATAAAGGTG 

1861 TAACTAATACAATTTAAAAAATCACATTTTTAATGACAGTGAGGAAAGGAAAGAGGCATG 

1921 GATTGCAGGTTGATGGAGTGCTTACTAAGTGTCAGTATGGTCAT TAAGAGCAACGCTTCC 

1981 AGTCAGTGGCCTTGGCTTAAATCCCAAGCCAGGTGTCTTTGGGCAAGATACCTAAACTCT 

2041 CAGTTCATTCTCAGCAGTTTCCTCGCATTTATTCCCCTTTTCTATATTGAAATAGAATAT 

2101 GTAAGTTGAGTTTATAGTAGTACCTATTTTTTAGTATTATTTTAAAGATTAAATGAAATA 

2161 ATGTGTTTAGCCCATAGTAGATATTCACTAACTGCTAGACTTCCTATTCTTATTATTTAT 

2221 CCTCCTACTATTATTTTTAATCCTCCTTAAAGCACTATAAAATATGTAGAGTCACTCCCA 

2281 TTTTGGAAATGAGGAAACTGAGTTTCAGAGATGCTAATAAACAGCTCAGGGTCACTCAGC 

2341 ATGTGTTACTTTTCTCAAGAGCCTTGCCCAGAGTCTGACCCTCAGTGGACGATCAATAAA 

2401 TGTGTGATGAATGGAAAAAAAAAAAAAAAAAAAAAAAAAA 
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m 1 3 

1 CCCCTGATACATGAAGCTCTCTCCCCAGCCTTCATGTGTTAACCTGGGGATGATGTGGAC 

MetLysLeuSerProGlnProSerCysValAsnLeuGlyMetMetTrpThr 

61 CTGGGCACTGTGGATGCTCCCCTCACTCTGCAAATTCAGCCTGGCAGCTCTGCCAGCTAA 

TrpAlaLeuTrpMetLeuProSerLeuCygLygPhe SerLeuAlaA laLeuProAlaLys 
121 GCCTGAGAACATTTCCTGTGTCTACTACTATAGGAAAAATTTAACCTGCACTTGGAGTCC 

ProGlxjAsnlleSer jCysy alTyrTyrTyrArgLysAsnLeuThr iCysl ThrTrpSerPro 
181 AGGAAAGGAAACCAGTTATACCCAGTACACAGTTAAGAGAACTTACGCTTTTGGAGAAAA 

GlyLysGluThrSerTyrThrGlnTyrThrValLysArgThrTyrAlaPheGlyGluLys 
241 ACATGATAATTGTACAACCAATAGTTCTACAAGTGAAAATCGTGCTTCGTGCTCTTTTTT 

Hi3AspAsn |Cysi ThrThrA3nSerSerThrSerGluAsnArqAlaSer|CYs|SerPhePhe 
301 CCTTCCAAGAATAACGATCCCAGATAATTATACCATTGAGGTGGAAGCTGAAAATGGAGA 

LeuProArglleThrlleProAspAsnTyrThrlleGluValGluAlaGluAsnGlyAsp 

3 61 TGGTGT AATT AAAT CTC AT ATGACAT ACT GGAG ATTAG AGAACATAGC GAAAACTGAAC C 

GlyVallleLysSerHisMetThrTyrTrpArgLeuGluAsnlleAlaliysThrGluPro 
421 ACCTAAGATTTTCCGTGTGAAACCAGTTTTGGGCATCAAACGAATGATTCAAATTGAATG 
ProLy si lePheArgValLysProValLeuGly IleLy sArgMet I leGlnl leGluTrp 

4 81 GATAAAGC CTGAGTTGGCGC CTGTTTC ATCTGATTTAAAATACAC ACTTCGATTCAGGAC 

IleLysProGluLeuAlaProValSerSerAspLeuLysTyrThrLeiiArgPheArgThr 

5 41 AGTCAACAGTACCAGCTGGATGGAAGTCAACTTCGCTAAGAACCGTAAGGATAAAAACCA 

ValAsnSerThrSerTrpMetGluValAsnPheAlaLysAsnArgLysAspLysAsnGln 
601 AACGT ACAACC TCACGGGGCTGC AGC CTTTTAC AGAAT ATGTCATAGCTC TGC GATGTGC 
ThrTyr AsnLeuThrGlyLeuGlnPr oPheThr GluTyrVal I le Al aLeuAr gCy s Al a 

6 61 GGTCAAGGAGTCAAAGTTCTGGAGTGACTGGAGCCAAGAAAAAATGGGAATGACTGAGGA 

ValLysGluSerLysPhe lTrpSerAspTrpSQrt GlnGluLysMetGlyMetiThrGluGlu 
721 AGAAGCTCCATGTGGCCTGGAACTGTGGAGAGTCCTGAAACCAGCTGAGGCGGATGGAAG 
GluAlaProCysGlyLeuGluLeuTrpArgValLeuLysProAlaGluAlaAspGlyArg 

7 81 AAGGCCAGTGCGGTTGTTAT GGAAGAAGGCAAGAGGAGCCC CAGTCC TAGAGAAAACACT 

ArgProValArgLeuLeuTrpLysLysAlaArgGlyAlaProValLeuGluLysThrLeu 
841 TGGCTACAACATATGGTACTATCCAGAAAGCAACACTAACCTCACAGAAACAATGAACAC 

GlyTyrAsnlleTrpTyrTyrProGluSerAsnThrAsnLeuThrGluThrMetAsnThr 
9 01 TACTAACCAGCAGCTTGAACTGCATCTGGGAGGCGAGAGCTTTTGGGTGTCTATGATTTC 

ThrAsnGlnGlnlieuGluLeuHisLeuGlyGlyGluSerPheTrpValSerMetlleSer 
9 61 TTATAATTCTCTTGGGAAGTCTCCAGTGGCCACCCTGAGGATTCCAGCTATTCAAGAAAA 

TyrAsnSerLeuGlyLysSerProValAlaThrLeuArglleProAlalleGlnGluLys 
1021 ATCATTTCAGTGCATTGAGGTCATGCAGGCCTGCGTTGCTGAGGACCAGCTAGTGGTGAA 
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m i 4 

SerPheGlnCysIleGluValMetGlnAlaCysValAlaGluAspGlnLeuValValLys 
1081 GTGGCAAAGCTCTGCTCTAGACGTGAACACTTGGATGATTGAATGGTTTCCGGATGTGGA 

TrpGlnSerSerAlaLeuAspValAsnThrTrpMetlleGluTrpPheProAspValAsp 
1141 CTCAGAGCCCACCACCCTTTCCTGGGAATCTGTGTCTCAGGCCACGAACTGGACGATCCA 

SerGluProThrThrLeuSerTrpGluSerValSerGlnAlaThrAsnTrpThrlleGln 
1201 GCAAGATAAATTAAAACCTTTCTGGTGCTATAACATCTCTGTGTATCCAATGTTGCATGA 

GlnAspLysLeuLysProPheTrpCysTyrAsnlleSerValTyrProMetLeuHisAsp 
12 61 CAAAGTTGGCGAGCCATATTCCATCCAGGCTTATGCCAAAGAAGGCGTTCCATCAGAAGG 

LysValGlyGluProTyrSerlleGlnAlaTyrAlaLysGluGlyValProSerGluGly 
1321 TCCTGAGACCAAGGTGGAGAACATTGGCGTGAAGACGGTCACGATCACATGGAAAGAGAT 

ProGluThrLysValGluAsnlleGlyValLysThrValThrlleThrTrpLysGluIle 
1381 TCCCAAGAGTGAGAGAAAGGGTATCATCTGCAACTACACCATCTTTTACCAAGCTGAAGG 

ProLysSerGluArgLysGlyllelleCysAsnTyrThrllePheTyrGlnAlaGluGly 
1441 TGGAAAAGGATTCTCCAAGACAGTCAATTCCAGCATCTTGCAGTACGGCCTGGAGTCCCT 

GlyLysGlyPheSerLysThrValAsnSerSerlleLeuGlnTyrGlyLeuGluSerLeu 
1501 GAAACGAAAGACCTCTTACATTGTTCAGGTCATGGCCAGCACCAGTGCTGGGGGAACCAA 

LysArgLysThrSerTyrlleValGlnValMetAlaSerThrSerAlaGlyGlyThrAsn 
1561 CGGGACCAGCATAAATTTCAAGACATTGTCATTCAGTGTCTTTGAGATTATCCTCATAAC 

GlyThrSerlleAsnPheLysThrLeuSerPheSerValPheGluIl^Ildl^euXl^Thr 
1621 TTCTCTGATTGGTGGAGGCCTTCTTATTCTCATTATCCTGACAGTGGCATATGGTCTCAA 

SerS^u£Xe<$ly<UY0iy&^ 
1681 AAAACCCAACAAATTGACTCATCTGTGTTGGCCCACCGTTCCCAACCCTGCTGAAAGTAG 

LysProAsnLysLeuThrHisLeuCysTrpProThrValProAsnProAlaGluSerSer 
1741 TATAGCCACATGGCATGGAGATGATTTCAAGGATAAGCTAAACCTGAAGGAGTCTGATGA 

IleAlaThrTrpHisGlyAspAspPheLysAspLysLeuAsnLeuLysGluSerAspAsp 
1801 CTCTGTGAAC ACAGAAGAC AGGATC TTAAAACC ATGTTCC ACC CCC AGTGACAAGTTGGT 

SerValAsnThrGluAspArglleLeuLysProCysSerThrProSerAspLysLeuVal 
1861 GATTGACAAGTTGGTGGTGAACTTTGGGAATGTTCTGCAAGAAATTTTCACAGATGAAGC 

IleAspLysLeuValValAsnPheGlyAsnValLeuGlnGluIlePheThrAspGluAla 
1921 CAGAACGGGTCAGGAAAACAATTTAGGAGGGGAAAAGAATGGGACTAGAATTCTGTCTTC 

ArgThrGlyGlnGluAanAsnLeuGlyGlyGluLysAsnGlyThrArglleLeuSerSer 
1981 CTGCCCAACTTCAATATAAGTGTGGACTAAAATGCGAGAAAGGTGTCCTGTGGTCTATGC 

CysProThrSer I le* * * 
2 041 AAATTAGAAAGGACATGCAGAGTTTTCCAACTAGGAAGACTGAATCTGTGGCCCCAAGAG 

2101 AACCATCTCCGAAGACTGG 
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<220> 
<221> CDS 

<222> (523).. (2478) 
<400> 1 

cgcttataaa tgaatgtgtg cttaggaaca ccagacagca ctccagcact ctgcttgggg 60 

ggcattcgaa acagcaaaat cactcataaa aggcaaaaaa ttgcaaaaaa aatagtaata 120 

accagcatgg tactaaatag accatgaaaa gacatgtgtg tgcagtatga aaattgagac 180 

aggaaggcag agtgtcagct tgttccacct cagctgggaa tgtgcatcag gcaactcaag 240 

tttttcacca cggcatgtgt ctgtgaatgt ccgcaaaaca ttttaacaat aatgcaatcc 300 

atttcccagc ataagtgggt aagtgccact ttgacttggg ctgggcttaa aagcacaaga 360 

aaagctcgca gacaatcaga gtggaaacac tcccacatct tagtgtggat aaattaaagt 420 

ccagattgtt cttcctgtcc tgacttgtgc tgtgggaggt ggagttgcct ttgatgcaaa 480 

tcctttgagc cagcagaaca tctgtggaac atcccctgat ac atg aag etc tct 534 

Met Lys Leu Ser 
1 

cec cag cct tea tgt gtt aae ctg ggg atg atg tgg ace tgg gca ctg 582 
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Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp Thr Trp Ala Leu 

5 10 15 20 

tgg atg etc ccc tea etc tgc aaa ttc age ctg gca get ctg cca get 630 

Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala Ala Leu Pro Ala 
25 30 35 



aag cct gag aac att tec tgt gtc tac tac tat agg aaa aat tta ace 
Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg Lys Asn Leu Thr 
40 45 50 



678 



tgc act tgg agt cca gga aag gaa acc agt tat acc cag tac aca gtt 
Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr Gin Tyr Thr Val 
55 60 65 



726 



aag aga act tac get ttc gga gaa aaa cat gat aat tgt aca acc aat 
Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn Cys Thr Thr Asn 
70 75 80 



774 



agt tct aca agt gaa aat cgt get teg tgc tct ttt ttc ctt cca aga 822 
Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe Phe Leu Pro Arg 
85 90 95 100 



ata acg ate cca gat aat tat acc att gag gtg gaa get gaa aat gga 
lie Thr He Pro Asp Asn Tyr Thr He Glu Val Glu Ala Glu Asn Gly 
105 110 115 



870 
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gat ggt gta att aaa tct cat atg aca tac tgg aga tta gag aac ata 918 

Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg Leu Glu Asn He 
120 125 130 

gcg aaa act gaa cca cct aag att ttc cgt gtg aaa cca gtt ttg ggc 966 
Ala Lys Thr Glu Pro Pro Lys lie Phe Arg Val Lys Pro Val Leu Gly 
135 140 145 

ate aaa cga atg att caa att gaa tgg ata aag cct gag ttg gcg cct 1014 
lie Lys Arg Met He Gin He Glu Trp He Lys Pro Glu Leu Ala Pro 
150 155 160 

gtt tea tct gat tta aaa tac aca ctt cga ttc agg aca gtc aac agt 1062 
Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg Thr Val Asn Ser 
165 170 175 180 

acc age tgg atg gaa gtc aac ttc get aag aac cgt aag gat aaa aac 1110 
Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg Lys Asp Lys Asn 
185 190 195 

caa acg tac aac etc acg ggg ctg cag cct ttt aca gaa tat gtc ata 1158 
Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr Glu Tyr Val He 
200 205 210 

get ctg cga tgt gcg gtc aag gag tea aag ttc tgg agt gac tgg age 1206 
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Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp Ser Asp Trp Ser 

215 220 225 

caa gaa aaa atg gga atg act gag gaa gaa get cca tgt ggc ctg gaa 1254 

Gin Glu Lys Met Gly Met Thr Glu Glu Glu Ala Pro Cys Gly Leu Glu 
230 235 240 

ctg tgg aga gtc ctg aaa cca get gag gcg gat gga aga agg cca gtg 1302 

Leu Trp Arg Val Leu Lys Pro Ala Glu Ala Asp Gly Arg Arg Pro Val 
245 250 255 260 

egg ttg tta tgg aag aag gca aga gga gec cca gtc eta gag aaa aca 1350 

Arg Leu Leu Trp Lys Lys Ala Arg Gly Ala Pro Val Leu Glu Lys Thr 
265 270 275 

ctt ggc tac aac ata tgg tac tat cca gaa age aac act aac etc aca 1398 

Leu Gly Tyr Asn He Trp Tyr Tyr Pro Glu Ser Asn Thr Asn Leu Thr 
280 285 290 

gaa aca atg aac act act aac cag cag ctt gaa ctg cat ctg gga ggc 1446 

Glu Thr Met Asn Thr Thr Asn Gin Gin Leu Glu Leu His Leu Gly Gly 

295 300 305 

gag age ttt tgg gtg tct atg att tct tat aat tct ctt ggg aag tct 1494 

Glu Ser Phe Trp Val Ser Met lie Ser Tyr Asn Ser Leu Gly Lys Ser 
310 315 320 
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cca gtg gcc acc ctg agg att cca get att caa gaa aaa tea ttt eag 1542 
Pro Val Ala Thr Leu Arg lie Pro Ala He Gin Glu Lys Ser Phe Gin 
325 330 335 340 

tgc att gag gtc atg cag gcc tgc gtt get gag gac cag eta gtg gtg 1590 
Cys He Glu Val Met Gin Ala Cys Val Ala Glu Asp Gin Leu Val Val 
345 350 355 

aag tgg caa age tct get eta gac gtg aac act tgg atg att gaa tgg 1638 
Lys Trp Gin Ser Ser Ala Leu Asp Val Asn Thr Trp Met He Glu Trp 
360 365 370 

ttt ccg gat gtg gac tea gag ccc acc acc ctt tec tgg gaa tct gtg 1686 
Phe Pro Asp Val Asp Ser Glu Pro Thr Thr Leu Ser Trp Glu Ser Val 
375 380 385 

tct cag gcc acg aac tgg acg ate cag caa gat aaa tta aaa cct ttc 1734 
Ser Gin Ala Thr Asn Trp Thr He Gin Gin Asp Lys Leu Lys Pro Phe 
390 395 400 

tgg tgc tat aac ate tct gtg tat cca atg ttg cat gac aaa gtt ggc 1782 
Trp Cys Tyr Asn He Ser Val Tyr Pro Met Leu His Asp Lys Val Gly 
405 410 415 420 



gag cca tat tec ate cag get tat gcc aaa gaa ggc gtt cca tea gaa 



1830 
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Glu Pro Tyr Ser He Gin Ala Tyr Ala Lys Glu Gly Val Pro Ser Glu 
425 430 435 



ggt cct gag acc aag gtg gag aac att ggc gtg aag acg gtc acg ate 
Gly Pro Glu Thr Lys Val Glu Asn He Gly Val Lys Thr Val Thr He 
440 445 450 



1878 



aca tgg aaa gag att ccc aag agt gag aga aag ggt ate ate tgc aac 
Thr Trp Lys Glu He Pro Lys Ser Glu Arg Lys Gly He He Cys Asn 
455 460 465 



1926 



tac acc ate ttt tac caa get gaa ggt gga aaa gga ttc tec aag aca 
Tyr Thr He Phe Tyr Gin Ala Glu Gly Gly Lys Gly Phe Ser Lys Thr 
470 475 480 



1974 



gtc aat tec age ate ttg cag tac ggc ctg gag tec ctg aaa cga aag 
Val Asn Ser Ser He Leu Gin Tyr Gly Leu Glu Ser Leu Lys Arg Lys 
485 490 495 500 



2022 



acc tct tac att gtt cag gtc atg gee aac acc agt get ggg gga acc 
Thr Ser Tyr He Val Gin Val Met Ala Asn Thr Ser Ala Gly Gly Thr 
505 510 515 



2070 



aac ggg acc age ata aat ttc aag aca ttg tea ttc agt gtc ttt gag 2118 
Asn Gly Thr Ser He Asn Phe Lys Thr Leu Ser Phe Ser Val Phe Glu 
520 525 530 
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att ate etc ata act tct ctg att ggt gga ggc ctt ctt att etc att 2166 

He He Leu He Thr Ser Leu He Gly Gly Gly Leu Leu He Leu lie 

535 540 545 

ate ctg aca gtg gca tat ggt etc aaa aaa ccc aac aaa ttg act cat 2214 

He Leu Thr Val Ala Tyr Gly Leu Lys Lys Pro Asn Lys Leu Thr His 

550 555 560 

ctg tgt tgg ccc acc gtt ccc aac cct get gaa agt agt ata gee aca 2262 

Leu Cys Trp Pro Thr Val Pro Asn Pro Ala Glu Ser Ser He Ala Thr 
565 570 575 580 

tgg cat gga gat gat ttc aag gat aag eta aac ctg aag gag tct gat 2310 

Trp His Gly Asp Asp Phe Lys Asp Lys Leu Asn Leu Lys Glu Ser Asp 
585 590 595 

gac tct gtg aac aca gaa gac agg ate tta aaa cca tgt tec acc ccc 2358 

Asp Ser Val Asn Thr Glu Asp Arg He Leu Lys Pro Cys Ser Thr Pro 

600 605 610 

agt gac aag ttg gtg att gac aag ttg gtg gtg aac ttt ggg aat gtt 2406 

Ser Asp Lys Leu Val lie Asp Lys Leu Val Val Asn Phe Gly Asn Val 

615 620 625 



ctg caa gaa att ttc aca gat gaa gee aga acg ggt cag gaa aaa caa 



2454 
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Leu Gin Glu He Phe Thr Asp Glu Ala Arg Thr Gly Gin Glu Lys Gin 

630 635 640 

ttt agg agg gga aaa gaa tgg gac tagaattctg tcttcctgcc caacttcaat 2508 
Phe Arg Arg Gly Lys Glu Trp Asp 
645 650 

ataagtgtgg actaaaatgc gagaaaggtg tcctgtggtc tatgcaaatt agaaaggaca 2568 
tgcagagttt tccaactagg aagactgaat ctgtggcccc aagagaacca tctccgaaga 2628 
ctgggtatgt ggtcttttcc acacatggac cacctacgga tgcaatctgt aatgcatgtg 2688 
catgagaagt ctgttattaa gtagagtgtg aaaacatggt tatggtaata ggaacagctt 2748 
ttaaaatgct tttgtatttg ggcctttcac acaaaaaagc cataatacca ttttcatgta 2808 
atgctatact tctatactat tttcatgtaa tactatactt ctatactatt ttcatgtaat 2868 
actatacttc tatactattt tcatgtaata ctatacttct atattaaagt tttacccact 2928 
ccaaaaaaag aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2969 

<210> 2 
<211> 652 
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<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp 
15 10 15 

Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala 
20 25 30 

Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg 
35 40 45 

Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr 
50 55 60 

Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn 
65 70 75 80 

Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe 
85 90 95 

Phe Leu Pro Arg He Thr He Pro Asp Asn Tyr Thr He Glu Val Glu 
100 105 110 



Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg 
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115 120 125 

Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys He Phe Arg Val Lys 
130 135 140 

Pro Val Leu Gly lie Lys Arg Met He Gin He Glu Trp He Lys Pro 
145 150 155 160 

Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg 
165 170 175 

Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg 
180 185 190 

Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr 
195 200 205 

Glu Tyr Val He Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp 
210 215 220 

Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu Glu Ala Pro 
225 230 235 240 

Cys Gly Leu Glu Leu Trp Arg Val Leu Lys Pro Ala Glu Ala Asp Gly 
245 250 255 
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Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala Arg Gly Ala Pro Val 
260 265 270 

Leu Glu Lys Thr Leu Gly Tyr Asn He Trp Tyr Tyr Pro Glu Ser Asn 
275 280 285 

Thr Asn Leu Thr Glu Thr Met Asn Thr Thr Asn Gin Gin Leu Glu Leu 
290 295 300 

His Leu Gly Gly Glu Ser Phe Trp Val Ser Met lie Ser Tyr Asn Ser 
305 310 315 320 

Leu Gly Lys Ser Pro Val Ala Thr Leu Arg He Pro Ala He Gin Glu 
325 330 335 

Lys Ser Phe Gin Cys lie Glu Val Met Gin Ala Cys Val Ala Glu Asp 
340 345 350 

Gin Leu Val Val Lys Trp Gin Ser Ser Ala Leu Asp Val Asn Thr Trp 
355 360 365 

Met He Glu Trp Phe Pro Asp Val Asp Ser Glu Pro Thr Thr Leu Ser 
370 375 380 

Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr He Gin Gin Asp Lys 
385 390 395 400 
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Leu Lys Pro Phe Trp Cys Tyr Asn He Ser Val Tyr Pro Met Leu His 
405 410 415 

Asp Lys Val Gly Glu Pro Tyr Ser He Gin Ala Tyr Ala Lys Glu Gly 
420 425 430 

Val Pro Ser Glu Gly Pro Glu Thr Lys Val Glu Asn lie Gly Val Lys 
435 440 445 

Thr Val Thr lie Thr Trp Lys Glu He Pro Lys Ser Glu Arg Lys Gly 
450 455 460 

lie He Cys Asn Tyr Thr He Phe Tyr Gin Ala Glu Gly Gly Lys Gly 
465 470 475 480 

Phe Ser Lys Thr Val Asn Ser Ser He Leu Gin Tyr Gly Leu Glu Ser 
485 490 495 

Leu Lys Arg Lys Thr Ser Tyr He Val Gin Val Met Ala Asn Thr Ser 
500 505 510 

Ala Gly Gly Thr Asn Gly Thr Ser He Asn Phe Lys Thr Leu Ser Phe 
515 520 525 

Ser Val Phe Glu He He Leu He Thr Ser Leu He Gly Gly Gly Leu 
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530 535 540 

Leu He Leu He He Leu Thr Val Ala Tyr Gly Leu Lys Lys Pro Asn 
545 550 555 560 

Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn Pro Ala Glu Ser 
565 570 575 

Ser He Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys Leu Asn Leu 
580 585 590 

Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg He Leu Lys Pro 
595 600 605 

Cys Ser Thr Pro Ser Asp Lys Leu Val He Asp Lys Leu Val Val Asn 
610 615 620 

Phe Gly Asn Val Leu Gin Glu He Phe Thr Asp Glu Ala Arg Thr Gly 
625 630 635 640 

Gin Glu Lys Gin Phe Arg Arg Gly Lys Glu Trp Asp 
645 650 



<210> 3 
<211> 2440 
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<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (523).. (1278) 
<400> 3 

cgcttataaa tgaatgtgtg cttaggaaca ccagacagca ctccagcact ctgcttgggg 60 

ggcattcgaa acagcaaaat cactcataaa aggcaaaaaa ttgcaaaaaa aatagtaata 120 

accagcatgg tactaaatag accatgaaaa gacatgtgtg tgcagtatga aaattgagac 180 

aggaaggcag agtgtcagct tgttccacct cagctgggaa tgtgcatcag gcaactcaag 240 

tttttcacca cggcatgtgt ctgtgaatgt ccgcaaaaca ttttaacaat aatgcaatcc 300 

atttcccagc ataagtgggt aagtgccact ttgacttggg ctgggcttaa aagcacaaga 360 

aaagctcgca gacaatcaga gtggaaacac tcccacatct tagtgtggat aaattaaagt 420 

ccagattgtt cttcctgtcc tgacttgtgc tgtgggaggt ggagttgcct ttgatgcaaa 480 

tcctttgagc cagcagaaca tctgtggaac atcccctgat ac atg aag etc tct 534 

Met Lys Leu Ser 
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ccc cag cct tea tgt gtt aac ctg ggg atg atg tgg acc tgg gca ctg 
Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp Thr Trp Ala Leu 
5 10 15 20 



582 



tgg atg etc ccc tea etc tgc aaa ttc age ctg gca get ctg cca get 
Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala Ala Leu Pro Ala 
25 30 35 



630 



aag cct gag aac att tec tgt gtc tac tac tat agg aaa aat tta acc 
Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg Lys Asn Leu Thr 
40 45 50 



678 



tgc act tgg agt cca gga aag gaa acc agt tat acc cag tac aca gtt 
Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr Gin Tyr Thr Val 
55 60 65 



726 



aag aga act tac get ttc gga gaa aaa cat gat aat tgt aca acc aat 
Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn Cys Thr Thr Asn 
70 75 80 



774 



agt tct aca agt gaa aat cgt get teg tgc tct ttt ttc ctt cca aga 
Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe Phe Leu Pro Arg 
85 90 95 100 



822 
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ata acg ate cca gat aat tat acc att gag gtg gaa get gaa aat gga 870 
lie Thr He Pro Asp Asn Tyr Thr He Glu Val Glu Ala Glu Asn Gly 
105 110 115 

gat ggt gta att aaa tct cat atg aca tac tgg aga tta gag aac ata 918 
Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg Leu Glu Asn He 
120 125 130 

gcg aaa act gaa cca cct aag att ttc cgt gtg aaa cca gtt ttg ggc 966 
Ala Lys Thr Glu Pro Pro Lys lie Phe Arg Val Lys Pro Val Leu Gly 
135 140 145 

ate aaa cga atg att caa att gaa tgg ata aag cct gag ttg gcg cct 1014 
He Lys Arg Met He Gin He Glu Trp He Lys Pro Glu Leu Ala Pro 
150 155 160 

gtt tea tct gat tta aaa tac aca ctt cga ttc agg aca gtc aac agt 1062 
Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg Thr Val Asn Ser 
165 170 175 180 

acc age tgg atg gaa gtc aac ttc get aag aac cgt aag gat aaa aac 1110 
Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg Lys Asp Lys Asn 
185 190 195 

caa acg tac aac etc acg ggg ctg cag cct ttt aca gaa tat gtc ata 1158 
Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr Glu Tyr Val He 
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200 205 210 

get ctg cga tgt gcg gtc aag gag tea aag ttc tgg agt gac tgg age 1206 
Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp Ser Asp Trp Ser 
215 220 225 

caa gaa aaa atg gga atg act gag gaa gaa ggc aag eta etc cct gcg 1254 
Gin Glu Lys Met Gly Met Thr Glu Glu Glu Gly Lys Leu Leu Pro Ala 
230 235 240 

att ccc gtc ctg tct act ctg gtg tagggctget ttgggctaga cttggtgggg 1308 
He Pro Val Leu Ser Thr Leu Val 
245 250 

tttgtcacca cctggttggg aatcatggaa tctcatgacc ccaggggccc cctgtaccat 1368 
cgagagtgag cctgcacaac tttgtgcccc aaaggcaaag gatcacattt taatactcat 1428 
gaggttctta tactatacat gaaagggtat catatcattt gttttgtttt gttttgtttt 1488 
tgagatggag tcttactctg tcacccagga tggagtgcag tgatgtgatc tcggctcact 1548 
gccaccacca cctcccgagt tcaagcaatt cttgtgcctc agcctcccaa gtagctggga 1608 
ttacaggggc ccacgaccat gcccggttga tttttgtatt tttagtagag aagggatatc 1668 
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accatgttgg ctaggctagt cttgaactcc tgacctcagg taatctgccc accttgacct 1728 

cccaaagtgt tgggattaca ggcgtgagcc actgtgcccc gccagtatca tatcatctga 1788 

aggtatcctg tgataaatta aagatacata ttgtgaatcc tggagctact actcaaaaaa 1848 

taaataaagg tgtaactaat acaatttaaa aaatcacatt tttaatgaca gtgaggaaag 1908 

gaaagaggca tggattgcag gttgatggag tgcttactaa gtgtcagtat ggtcattaag 1968 

agcaacgctt ccagtcagtg gccttggctt aaatcccaag ccaggtgtct ttgggcaaga 2028 

tacctaaact ctcagttcat tctcagcagt ttcctcgcat ttattcccct tttctatatt 2088 

gaaatagaat atgtaagttg agtttatagt agtacctatt ttttagtatt attttaaaga 2148 

ttaaatgaaa taatgtgttt agcccatagt agatattcac taactgctag acttcctatt 2208 

cttattattt atcctcctac tattattttt aatcctcctt aaagcactat aaaatatgta 2268 

gagtcactcc cattttggaa atgaggaaac tgagtttcag agatgctaat aaacagctca 2328 

gggtcactca gcatgtgtta cttttctcaa gagccttgcc cagagtctga ccctcagtgg 2388 

acgatcaata aatgtgtgat gaatggaaaa aaaaaaaaaa aaaaaaaaaa aa 2440 
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<210> 4 
<211> 252 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp 
15 10 15 

Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala 
20 25 30 

Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg 
35 40 45 

Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr 
50 55 60 

Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn 
65 70 75 80 

Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe 
85 90 95 

Phe Leu Pro Arg lie Thr He Pro Asp Asn Tyr Thr He Glu Val Glu 
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100 105 110 

Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg 
115 120 125 

Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys lie Phe Arg Val Lys 
130 135 140 

Pro Val Leu Gly He Lys Arg Met He Gin He Glu Trp He Lys Pro 
145 150 155 160 

Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg 
165 170 175 

Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg 
180 185 190 

Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr 
195 200 205 

Glu Tyr Val He Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp 
210 215 220 



Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu Glu Gly Lys 
225 230 235 240 
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Leu Leu Pro Ala lie Pro Val Leu Ser Thr Leu Val 
245 250 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 5 

atggaagtca acttcgctaa gaaccgtaag 30 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 6 

ccaaacgtac aacctcacgg ggctgcaacc 30 



<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 7 

gtcatagctc tgcgatgtgc ggtcaaggag 30 



<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 8 

agtagcttgc gttcttcctc agctattccc 30 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 9 

ctttgactcc ttgaccgcac atcgcagagc 30 



<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 10 

ggttgcagcc ccgtgaggtt gtacgtttgg 30 



<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 11 

atcagatgaa acaggcgcca actcagg 27 



<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 12 

tggtttcaca cggaaaatct taggtgg 27 



<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 13 

gcattcagga cagtcaacag taccagc 27 



<210> 14 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 
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<400> 14 

agctggaatc ctcagggtgg ccactgg 27 



<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 15 

gcccatcacc agagtagaca ggacggg 27 



<210> 16 
<211> 2119 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (11).. (1996) 
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<400> 16 

cccctgatac atg aag etc tct ccc cag cct tea tgt gtt aac ctg ggg 49 
Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly 
1 5 10 



atg atg tgg ace tgg gca ctg tgg atg etc ccc tea etc tgc aaa ttc 97 
Met Met Trp Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe 
15 20 25 

age ctg gca get ctg cca get aag cct gag aac att tec tgt gtc tac 145 
Ser Leu Ala Ala Leu Pro Ala Lys Pro Glu Asn lie Ser Cys Val Tyr 
30 35 40 45 

tac tat agg aaa aat tta ace tgc act tgg agt cca gga aag gaa ace 193 
Tyr Tyr Arg Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr 
50 55 60 



agt tat ace cag tac aca gtt aag aga act tac get ttt gga gaa aaa 241 
Ser Tyr Thr Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys 
65 70 75 



cat gat aat tgt aca ace aat agt tct aca agt gaa aat cgt get teg 289 
His Asp Asn Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser 
80 85 90 



tgc tct ttt ttc ctt cca aga ata acg ate cca gat aat tat acc att 



337 
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Cys Ser Phe Phe Leu Pro Arg lie Thr lie Pro Asp Asn Tyr Thr He 
95 100 105 

gag gtg gaa get gaa aat gga gat ggt gta att aaa tct cat atg aca 385 
Glu Val Glu Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr 
110 115 120 125 

tac tgg aga tta gag aac ata gcg aaa act gaa cca cct aag att ttc 433 
Tyr Trp Arg Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys He Phe 
130 135 140 

cgt gtg aaa cca gtt ttg ggc ate aaa cga atg att caa att gaa tgg 481 
Arg Val Lys Pro Val Leu Gly He Lys Arg Met lie Gin lie Glu Trp 
145 150 155 

ata aag cct gag ttg gcg cct gtt tea tct gat tta aaa tac aca ctt 529 
He Lys Pro Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu 
160 165 170 

cga ttc agg aca gtc aac agt acc age tgg atg gaa gtc aac ttc get 577 
Arg Phe Arg Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala 
175 180 185 

aag aac cgt aag gat aaa aac caa acg tac aac etc acg ggg ctg cag 625 
Lys Asn Arg Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin 
190 195 200 205 
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cct ttt aca gaa tat gtc ata get ctg cga tgt gcg gtc aag gag tea 673 
Pro Phe Thr Glu Tyr Val He Ala Leu Arg Cys Ala Val Lys Glu Ser 
210 215 220 



aag ttc tgg agt gac tgg age caa gaa aaa atg gga atg act gag gaa 
Lys Phe Trp Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu 
225 230 235 



721 



gaa get cca tgt ggc ctg gaa ctg tgg aga gtc ctg aaa cca get gag 
Glu Ala Pro Cys Gly Leu Glu Leu Trp Arg Val Leu Lys Pro Ala Glu 
240 245 250 



769 



gcg gat gga aga agg cca gtg egg ttg tta tgg aag aag gca aga gga 
Ala Asp Gly Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala Arg Gly 
255 260 265 



817 



gec cca gtc eta gag aaa aca ctt ggc tac aac ata tgg tac tat cca 
Ala Pro Val Leu Glu Lys Thr Leu Gly Tyr Asn He Trp Tyr Tyr Pro 
270 275 280 285 



865 



gaa age aac act aac etc aca gaa aca atg aac act act aac cag cag 913 
Glu Ser Asn Thr Asn Leu Thr Glu Thr Met Asn Thr Thr Asn Gin Gin 
290 295 300 



ctt gaa ctg cat ctg gga ggc gag age ttt tgg gtg tct atg att tct 



961 
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Leu Glu Leu His Leu Gly Gly Glu Ser Phe Trp Val Ser Met He Ser 
305 310 315 

tat aat tct ctt ggg aag tct cca gtg gcc acc ctg agg att cca get 1009 

Tyr Asn Ser Leu Gly Lys Ser Pro Val Ala Thr Leu Arg He Pro Ala 
320 325 330 

att caa gaa aaa tea ttt cag tgc att gag gtc atg cag gcc tgc gtt 1057 

lie Gin Glu Lys Ser Phe Gin Cys He Glu Val Met Gin Ala Cys Val 

335 340 345 

get gag gac cag eta gtg gtg aag tgg caa age tct get eta gac gtg 1105 

Ala Glu Asp Gin Leu Val Val Lys Trp Gin Ser Ser Ala Leu Asp Val 
350 355 360 365 

aac act tgg atg att gaa tgg ttt ccg gat gtg gac tea gag ccc acc 1153 

Asn Thr Trp Met He Glu Trp Phe Pro Asp Val Asp Ser Glu Pro Thr 
370 375 380 

acc ctt tec tgg gaa tct gtg tct cag gcc acg aac tgg acg ate cag 1201 

Thr Leu Ser Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr He Gin 
385 390 395 

caa gat aaa tta aaa cct ttc tgg tgc tat aac ate tct gtg tat cca 1249 

Gin Asp Lys Leu Lys Pro Phe Trp Cys Tyr Asn He Ser Val Tyr Pro 
400 405 410 
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atg ttg cat gac aaa gtt ggc gag cca tat tec ate cag get tat gee 1297 

Met Leu His Asp Lys Val Gly Glu Pro Tyr Ser lie Gin Ala Tyr Ala 
415 420 425 

aaa gaa ggc gtt cca tea gaa ggt cct gag acc aag gtg gag aac att 1345 
Lys Glu Gly Val Pro Ser Glu Gly Pro Glu Thr Lys Val Glu Asn He 
430 435 440 445 

ggc gtg aag acg gtc acg ate aca tgg aaa gag att ccc aag agt gag 1393 
Gly Val Lys Thr Val Thr He Thr Trp Lys Glu He Pro Lys Ser Glu 
450 455 460 

aga aag ggt ate ate tgc aac tac acc ate ttt tac caa get gaa ggt 1441 
Arg Lys Gly He He Cys Asn Tyr Thr He Phe Tyr Gin Ala Glu Gly 
465 470 475 

gga aaa gga ttc tec aag aca gtc aat tec age ate ttg cag tac ggc 1489 
Gly Lys Gly Phe Ser Lys Thr Val Asn Ser Ser He Leu Gin Tyr Gly 
480 485 490 

ctg gag tec ctg aaa cga aag acc tct tac att gtt cag gtc atg gec 1537 
Leu Glu Ser Leu Lys Arg Lys Thr Ser Tyr He Val Gin Val Met Ala 
495 500 505 

age acc agt get ggg gga acc aac ggg acc age ata aat ttc aag aca 1585 
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Ser Thr Ser Ala Gly Gly Thr Asn Gly Thr Ser He Asn Phe Lys Thr 

510 515 520 525 

ttg tea ttc agt gtc ttt gag att ate etc ata act tct ctg att ggt 1633 

Leu Ser Phe Ser Val Phe Glu He He Leu He Thr Ser Leu He Gly 
530 535 540 

gga ggc ctt ctt att etc att ate ctg aca gtg gca tat ggt etc aaa 1681 

Gly Gly Leu Leu He Leu He He Leu Thr Val Ala Tyr Gly Leu Lys 
545 550 555 

aaa ccc aac aaa ttg act cat ctg tgt tgg ccc acc gtt ccc aac cct 1729 

Lys Pro Asn Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn Pro 
560 565 570 

get gaa agt agt ata gec aca tgg cat gga gat gat ttc aag gat aag 1777 

Ala Glu Ser Ser He Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys 
575 580 585 

eta aac ctg aag gag tct gat gac tct gtg aac aca gaa gac agg ate 1825 

Leu Asn Leu Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg lie 

590 595 600 605 



tta aaa cca tgt tec acc ccc agt gac aag ttg gtg att gac aag ttg 
Leu Lys Pro Cys Ser Thr Pro Ser Asp Lys Leu Val He Asp Lys Leu 
610 615 620 



1873 
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gtg gtg aac ttt ggg aat gtt ctg caa gaa att ttc aca gat gaa gcc 1921 
Val Val Asn Phe Gly Asn Val Leu Gin Glu He Phe Thr Asp Glu Ala 
625 630 635 

aga acg ggt cag gaa aac aat tta gga ggg gaa aag aat ggg act aga 1969 
Arg Thr Gly Gin Glu Asn Asn Leu Gly Gly Glu Lys Asn Gly Thr Arg 
640 645 650 

att ctg tct tec tgc cca act tea ata taagtgtgga etaaaatgeg 2016 
He Leu Ser Ser Cys Pro Thr Ser He 
655 660 

agaaaggtgt cctgtggtct atgeaaatta gaaaggacat gcagagtttt ccaactagga 2076 

agactgaatc tgtggcccca agagaaccat ctccgaagac tgg 2119 

<210> 17 
<211> 662 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Met Lys Leu Ser Pro Gin Pro Ser Cys Val Asn Leu Gly Met Met Trp 
15 10 15 
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Thr Trp Ala Leu Trp Met Leu Pro Ser Leu Cys Lys Phe Ser Leu Ala 
20 25 30 

Ala Leu Pro Ala Lys Pro Glu Asn He Ser Cys Val Tyr Tyr Tyr Arg 
35 40 45 

Lys Asn Leu Thr Cys Thr Trp Ser Pro Gly Lys Glu Thr Ser Tyr Thr 
50 55 60 

Gin Tyr Thr Val Lys Arg Thr Tyr Ala Phe Gly Glu Lys His Asp Asn 
65 70 75 80 

Cys Thr Thr Asn Ser Ser Thr Ser Glu Asn Arg Ala Ser Cys Ser Phe 
85 90 95 

Phe Leu Pro Arg He Thr He Pro Asp Asn Tyr Thr He Glu Val Glu 
100 105 110 

Ala Glu Asn Gly Asp Gly Val He Lys Ser His Met Thr Tyr Trp Arg 
115 120 125 

Leu Glu Asn He Ala Lys Thr Glu Pro Pro Lys He Phe Arg Val Lys 
130 135 140 

Pro Val Leu Gly He Lys Arg Met He Gin He Glu Trp He Lys Pro 
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145 150 155 160 

Glu Leu Ala Pro Val Ser Ser Asp Leu Lys Tyr Thr Leu Arg Phe Arg 
165 170 175 

Thr Val Asn Ser Thr Ser Trp Met Glu Val Asn Phe Ala Lys Asn Arg 
180 185 190 

Lys Asp Lys Asn Gin Thr Tyr Asn Leu Thr Gly Leu Gin Pro Phe Thr 
195 200 205 

Glu Tyr Val He Ala Leu Arg Cys Ala Val Lys Glu Ser Lys Phe Trp 
210 215 220 

Ser Asp Trp Ser Gin Glu Lys Met Gly Met Thr Glu Glu Glu Ala Pro 
225 230 235 240 

Cys Gly Leu Glu Leu Trp Arg Val Leu Lys Pro Ala Glu Ala Asp Gly 
245 250 255 

Arg Arg Pro Val Arg Leu Leu Trp Lys Lys Ala Arg Gly Ala Pro Val 
260 265 270 

Leu Glu Lys Thr Leu Gly Tyr Asn He Trp Tyr Tyr Pro Glu Ser Asn 
275 280 285 
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Thr Asn Leu Thr Glu Thr Met Asn Thr Thr Asn Gin Gin Leu Glu Leu 
290 295 300 

His Leu Gly Gly Glu Ser Phe Trp Val Ser Met He Ser Tyr Asn Ser 
305 310 315 320 

Leu Gly Lys Ser Pro Val Ala Thr Leu Arg He Pro Ala He Gin Glu 
325 330 335 

Lys Ser Phe Gin Cys He Glu Val Met Gin Ala Cys Val Ala Glu Asp 
340 345 350 

Gin Leu Val Val Lys Trp Gin Ser Ser Ala Leu Asp Val Asn Thr Trp 
355 360 365 

Met He Glu Trp Phe Pro Asp Val Asp Ser Glu Pro Thr Thr Leu Ser 
370 375 380 

Trp Glu Ser Val Ser Gin Ala Thr Asn Trp Thr He Gin Gin Asp Lys 
385 390 395 400 

Leu Lys Pro Phe Trp Cys Tyr Asn He Ser Val Tyr Pro Met Leu His 
405 410 415 



Asp Lys Val Gly Glu Pro Tyr Ser He Gin Ala Tyr Ala Lys Glu Gly 
420 425 430 
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Val Pro Ser Glu Gly Pro Glu Thr Lys Val Glu Asn lie Gly Val Lys 
435 440 445 

Thr Val Thr He Thr Trp Lys Glu He Pro Lys Ser Glu Arg Lys Gly 
450 455 460 

lie He Cys Asn Tyr Thr He Phe Tyr Gin Ala Glu Gly Gly Lys Gly 
465 470 475 480 

Phe Ser Lys Thr Val Asn Ser Ser He Leu Gin Tyr Gly Leu Glu Ser 
485 490 495 

Leu Lys Arg Lys Thr Ser Tyr He Val Gin Val Met Ala Ser Thr Ser 
500 505 510 

Ala Gly Gly Thr Asn Gly Thr Ser lie Asn Phe Lys Thr Leu Ser Phe 
515 520 525 

Ser Val Phe Glu He He Leu He Thr Ser Leu He Gly Gly Gly Leu 
530 535 540 

Leu He Leu He He Leu Thr Val Ala Tyr Gly Leu Lys Lys Pro Asn 
545 550 555 560 

Lys Leu Thr His Leu Cys Trp Pro Thr Val Pro Asn Pro Ala Glu Ser 
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565 570 575 

Ser He Ala Thr Trp His Gly Asp Asp Phe Lys Asp Lys Leu Asn Leu 
580 585 590 

Lys Glu Ser Asp Asp Ser Val Asn Thr Glu Asp Arg He Leu Lys Pro 
595 600 605 

Cys Ser Thr Pro Ser Asp Lys Leu Val He Asp Lys Leu Val Val Asn 
610 615 620 

Phe Gly Asn Val Leu Gin Glu He Phe Thr Asp Glu Ala Arg Thr Gly 
625 630 635 640 

Gin Glu Asn Asn Leu Gly Gly Glu Lys Asn Gly Thr Arg He Leu Ser 
645 650 655 

Ser Cys Pro Thr Ser He 
660 



<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 18 

CCCCTGATAC ATGAAGCTCT CTCCCCAGCC 30 



<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 

<400> 19 

CCAGTCTTCG GAGATGGTTC TCTTGGGGCC 30 



<210> 20 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artif icially 
Syntyhesized Oligonucleotide Primer Sequence 



<400> 20 

CTGTGTAAGT ACCAATTGTT CCCAGGC 
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